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TO RESOLVE ISSUES OF EVOLUTIONARY RELATIONSHIPS 
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flflEPHOfi PHBOCOMHOfl HHK JWfl BblflCHEHHfl 3BO.il KDUHOHHbIX OTHOlHEHHfi 

Phylogenetic relationships among 79 species (58 genera) of Umbelliferue ( Apiuceue ). repre>enting all three 
of its subfamilies, and nine species from outgroup families Aruliuceue, Ritlosporuceue. Sumhutuceue and 
Rosaceae. were inferred from nucleotide sequence variation in the two internal transcribed spacer (ITSl and 
ITS2) regions of 18S-26S nuclear ribosomal DNA. Relationships inferred using the neighbour-joining method 
of tree construction differ drastically from those implied in any existing systems of classification for L'mbelliferue. 
While our results support the monophyly of Umbelliferue subfamilies Suniculoideue and Apioideue and their 
sister-group status, subfamily Hydrocntyloideue (represented by only the genus Hydrocoiylet allies with 
Aruliaceue and not with other Umbelliferue. Furthermore, with the exceptions of Apioideue tribes Scandiceae, 
Cuuculideue. and Tordylieue, all other previously accepted tribes in the subfamily are not monophsletic. Based 
on these preliminary analyses, it is evident that the taxonomy of Umbelliferue requires radical revision. 

The stream of modern molecular phylogenetic publications, based on various DNA 
structure comparisons, changed considerably the traditional landscape of plant systematics 
formed during 1970—1980’s. These investigations, however, were not adopted bv modern 
classifications due to natural inertion in taxonomic synthesis and predominate interpreta¬ 
tion of the results as only phylogenetic, but not taxonomic inferring. The groups obtained 
by phylogenetic molecular analysis are treated as lineages, and their names (for instance, 
Saxifragoids, Glucosinolade clade etc.) are not considered as valid taxa names. The 
plurality of the resulting trees, the discordance between their topologies, when produced 
basing on different gene sequences, the dependence on the methods of data analysis, as 
well as a quick change of methodic priorities in DNA-systematics did not promote 
popularity of molecular approach in practical taxonomy, especially outside of North 
America. Whether these molecular investigations are truly phylogenetic in traditional term 
meaning, or they are more and more drawing to comparative, similarity-based approach, 
being the essence of taxonomy — the matter may be the point of discussion. In any case, 
they have a clear taxonomic value, and as such they are to be taken into consideration in 
any up-to-date taxonomic classification. Any dendrogramm-like visualisations of taxa 
relationships, obtained by both phenetic and cladistic methods, from both morphological 
and molecular data, are to be regarded, alongside with any other possible representations 
(factor analysis plots, or even text taxonomic hierarchies), as plausible hypotheses. 

The alterations are necessary not only in general phylogenetic arrangement of 
Angiosperm orders and families (Troitsky et al„ 1991; Hamby, Zimmer, 1992; Chase et 
al„ 1993; Olmstead, Palmer, 1994; BoSpoBa n ap., 1995; Nickent, Soltis, 1995; Soltis 
et al., 1997, etc.), but even in particular taxonomy of taxa with a more or less stable 
classification. Obviously, it’s no use talking about such critical families as Compositae 
( Asteraceae ), Cruciferae (Brussicaceae) and some others. The Compositae studies had 
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clearly demonstrated a considerable impact of correctly interpreted modern DNA 
information to general systematics and phylogeny of the largest family of flowering plants 
(Jansen. Palmer. 1987: Jansen et al., 1991; Kim et al., 1992; Baldwin, 1992; Downie, 
Palmer. 1992: Jeffrey, 1995, etc.) 

In contrast to the majority of large angiosperm families of mostly temperate 
distribution, the Umhelliferae have no modern classification. The commonly used 
O. Drude's (1897—1898) classification is not only a century old, but it relies exclusively 
upon morphological data. These characters are subject to much homoplasy and, as a 
consequence, have severely confounded the taxonomy of the group. Despite recent 
intensive multidisciplinary efforts using a variety of phenotypic taxonomic characters, 
fundamental disagreements still persist regarding tribal and subtribal designations. As an 
example of this confusion, we list in Table 1 the 58 genera of Umhelliferae considered 
in this investigation with reference to their classification in the systems by Drude 
(1897—1898), B. Koso-Poljansky (1916) and M.-T. Cerceau-Larrival (1962). Moreover, 
some large genera (e. g., Ligusticum, Pleurospermum, Pimpinella, Angelica, and especi¬ 
ally Peucedanum s. ampl.) are rather problematic in terms of their species numbers, 
taxonomic limits, and monophyly. 

This article presents some of the results of a collaborative research project started 
several years ago between Moscow State University and the University of Illinois at 
Urbana-Champaign in the United States. We are studying the systematics and phylogeny 
of both Old and New World Umhelliferae, using primarily molecular evidence in 
conjunction with data from morphology, anatomy and phytochemistry. In this paper, we 
use variation in nuclear ribosomal DNA internal transcribed spacer (ITS1 and ITS2) 
sequences in order to address questions of monophyly and evolutionary relationships 
within Umhelliferae. Among the various chloroplast and nuclear DNA regions routinely 
used in molecular systematic studies, these ITS regions show sufficient variability to 
resolve relationships at the ranks of family and below (Baldwin et al., 1995). These two 
spacer regions are flanked by the 18S and 26S ribosomal RNA genes. Between these two 
spacer regions lies the 5.8S rDNA subunit. 

It is of interest to note that the first attempts to use DNA data in inferring taxonomic 
relationships within Umhelliferae began during the late 1970’s when DNA—DNA 
hybridization techniques were employed (Bajibexo-PoMaH n .up., 1979, 1982). These 
experiments showed a good correlation between the taxonomic placement of taxa in a 
series with a diminishing similarity (based on morphology and reflected in taxonomy of 
the time) and their degree of overall DNA similarity. For example, the greatest 
hybridization was observed between DNAs from populations of the same species, and the 
lowest hybridization occurred between Eryngium (subfamily Saniculoideae) and any 
member of subfamily Apioideae. When these experiments were expanded to include more 
representatives of Apioideae the results were astonishing in the sense that they did not 
correspond with any proposed system of classification for the subfamily. These investi¬ 
gations were also interpreted (Antonov et al., 1988) as an indication of non-equivalency 
of accepted taxa of the same rank (for instance, a genus) in various families ( Iridaceae, 
Compositae, Umhelliferae) and the ambiguity of tribe separation within Apioideae. These 
results prompted us to pursue further molecular systematic investigation in order to more 
rigorously compare these differences in relationships proposed using molecular and 
morphological data sets. 

Serotaxonomic studies (lllHeep h up., 1991; Shneyer et al., 1992, 1995) also confirmed 
that the groupings of taxa based on immunochemical reactions of seed storage proteins 
differed considerably from those groups recognized in Drude’s (1897—1898) widespread 
and frequently cited classification of Umhelliferae. These serological studies clearly 
showed that many of the tribes and subtribes recognized by Drude are not natural. These 
results were further significant in suggesting that the carpological characters used by 
Drude and others, recognized previously as being extremely important in delimiting 
suprageneric groups within the family, may not be adequate to accurately resolve 
evolutionary relationships. 
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Peucedanum) 
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As part of our continuing investigations into the evolutionary relationships of 
Umbelliferae, we use the results of cladistic analysis of the two ITS regions of nuclear 
rDNA to address questions pertaining to the monophyly of the family and its three 
commonly accepted subfamilies, and the relationships, if any, among the major tribes and 
subtribes recognized within Apioideae, the largest subfamily of Umbelliferae. 

Materials and methods 

Ingroup and outgroup taxa. In total, 88 species were included in the analysis. 
Complete 1TS1 and ITS2 sequences were compared for 70 species from Umbelliferae 
subfamily Apioideae, 6 species from Umbelliferae subfamily Saniculoideae, 3 species 
from Umbelliferae subfamily Hydrocotyloideae, and 9 species from outgroup families 
Araliaceae ( Aralia, Eleutherococcus, Hedera), Pittosporaceae ( Pittosporum ), Sambuca- 
ceae (Sambucus) and Rosaceae {Aria, Spiraea, Sorbus). Within Umbelliferae, 58 genera 
were considered; their classifications in the treatments by Drude (1897—1898), Koso- 
Poljansky (1916), and Cerceau-Larrival (1962) are presented in Table I. Of the 70 species 
of Apioideae examined, 40 were included in a previous phylogenetic analysis of ITS 
sequence variation (Downie, Katz-Downie, 1996) (GenBank accession numbers U27578. 
U30314, U27589, U30315 and U30522—U30595). One of these 40 accessions was 
Daucus carota L., and its ITS sequences were obtained from Y. Yokota et al. (1989). 
ITS data for Sambucus and the three species of Rosaceae were obtained from GenBank 
accession numbers U41381, U16205, U16185 and U16204, respectively. 

The phylogenetic trees were rooted with Spiraea, one of the three species of Rosaceae 
included in our study. GenBank accession numbers for the 44 complete 1TS1 and 1TS2 
sequences reported here for the first time, in addition to their source and voucher 
inrormation, are presented in Table 2. 

The ITS regions for the same four species of Umbelliferae were sequenced inde¬ 
pendently in the laboratories at the University of Illinois and at Moscow State University. 
These species include Levisticum officinale, Prangos pabularia, Smyrniopsis aucheri, and 
Astrantia major. Although each set of species arises together in the trees (described 
below), minor differences in their sequences are apparent. These different sequences for 
each species are designated as «1» and «2» in this study. 

DNA isolation, amplification, and sequencing. Total genomic DNAs were isolated 
from fresh or dried leaves or herbarium specimens using the modified CTAB procedure 
(Doyle, Doyle, 1987). The entire 1TS1-5.8S rDNA-lTS2 region was polymerase chain 
reaction (PCR) amplified using a pair of primers corresponding to conserved areas on the 
3' end of 18S («ITS5» primer) and 5' end of 26S («ITS4» primer) rDNAs (White et al., 
1990). The purified, double-stranded PCR products were then used in cycle sequencing 
using the Cyclist Exo-Pfu DNA sequencing kit (Stratagene, California, U.S.A.). Sequences 
were obtained and compared from both DNA strands using the pair of primers indicated 
above, as well as from primers corresponding to the 3' and 5' ends of 5.8S rDNA (these 
are primers «ITS3» and «ITS2» in; White et al., 1990). 

Sequence and phylogenetic analyses. The ITS sequences obtained were aligned using 
the SED editor of the VOSTORG phylogenetic analysis package (Zharkikh et al., 1990). 
Aligned DNA sequences of 1TS1 and ITS2 of 44 species are provided in fig. 1. 

Neighbour-joining (NJ) trees (Saitou, Nei, 1987) were constructed using the TREE- 
CON software package (Van de Peer, De Wachter, 1994). It has been shown that this 
method of tree construction may have a higher level of accuracy than maximum parsimony 
for estimating phylogenies under a wide range of evolutionary models (see; Kim et al., 
1992). Moreover, in the phylogenetic studies of Umbelliferae subfamily Apioideae both 
NJ and maximum parsimony trees showed very similar topologies for the same set of 
taxa (Downie, Katz-Downie, 1996; Katz-Downie et al., 1998). To calculate pairwise 
distances used in NJ tree construction, two kinds of measures were used; 1) p-distances, 
equal to the observed proportion of differences between pairs of sequences, and 
2) evolutionary distances, inferred by applying the two-parameter model of M. Kimura 
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TABLE 2 

Lmbeii-,ferae and related taxa for DNA; origin and vouchers 


Taxon 


Source and vouchers 


A-kashmiricum (R.R. Stewart 
ex Dunn) Pimenov 
Ante,:ca sachalinensis Maxim. 

4".:hriscus sylvestris (L.) Hoffm. 

Arafoe aromatica Pimenov et Lavrova 

Aralia elata (Miq.) Seem. 

Astrantia major L. 

Bupleurum falcatum L. 

Carum carvi L. 

Cenolophium denudatum (Hornem.) 
Tntin 

Chaerophyllum aromaticum L. 

C. khorossanicum Czerniak. ex 
Schischk. 

Chymsydia colchica (Albov) Woronow 


j Kazakhstan, Dzhungar Alatau Mts., Lepsinsk, 

I 10 Vlll 1979, E. V. Kljuykov, N 109. 

| Russia, Sakhalin Is., Chekhov Mt., 9 Vlll 1983, 
i M. G. Pimenov, E. V. Kljuykov, s. n. 

Botanical Garden of Moscow State University (BG 
MSU), weed. 

Russia, N. Caucasus, Krasnodar terr., Caucasian 
Reservate, Lagonaki, 19 VII 1976, Pimenov, N 403. 

BG MSU; origin: Russia, Primorje (Maritime Prov.) 
K. A. Voskresensky, s. n. 

W. Ukraine, Transcarpatia, Volovetz, IX 1988, 

Ju. V. Daushkevich, s. n. 

BG MSU; seeds from BG Wroclaw (Poland), 1988. 

BG MSU; seeds from Komarov Botanical Institute 
(St. Petersburg). 

Russia, Ryazan prov., Kochemary, 27 VIII 1976, 

V. S. Novikov, s. n. 

BG MSU; seeds from BG Nancy (France). 

Turkmenistan, Kopet Dagh Mts., Mt. Dalancha, 

4 VIII 1978, M. G. Pimenov et al., N 246. 

Georgia, Mt. Kvira, 19 VII 1977, M. G. Pimenov, 


N 1489. 


Echinophora chrysantha Freyn et Sint. 

Eleutherococcus senticosus (Rupr. et 
Maxim.) Maxim. 

Eryngium billardieri Delaroche 


Turkey, Erzurum vill., Bozburun, 11 VII 1994, 

M. G. Pimenov, E. V. Kljuykov, N 733. 

Main Botanical Garden RAS; origin: Russia, Primorje, 
railway stat. Okeanskaya. 

Armenia, Sachin, 30 VI 1977; M. G. Pimenov et al. 

N 1027. 


E. campestre L. var. virens Link 
Falcaria vulgaris Bernh. 

Ferula tenuisecta Korovin 

F. violacea Korovin 

Ferulago galbanifera (Mill.) 

W. D. J. Koch 

Hacquetia epipactis (Scop.) DC. 
Hedera colchica (K. Koch) K. Koch 
Hydrocotyle bonariensis Lam. 

H. mexicana Schltdl. et Cham. 

H. vulgaris L. 

Imperatoria ostruthium L. 

Komarovia anisosperma Korovin 

Laserpitium hispidum Bieb. 

Levisticum officinale W. D. J. Koch 
Meum athamanticum Jacq. 


i Turkey, Artvin near Borcka, the mouth of the river 
Murgul, 4 VII 1994; M. G. Pimenov et al., N 16. 

j Russia, Rostov prov., Boguchar distr., Radchenskoye, 

i 26 VI 1977, M. G. Pimenov, N 25. 

' Uzbekistan, Angren valley, Jertasch, 27 V 1978; 

| M. G. Pimenov et al., N 106. 

Tadzhikistan, Karategin Mts., Obi-Garm. 18 VI 1973, 

M. G. Pimenov, E. V. Kljuykov, N 893. 

Ukraine, the Crimea, Oktjabrskoye, 7 IX 1974, 

M. G. Pimenov, L. P. Tomkovich, N 397. 

BG MSU: origin unknown (received from an amateur). 

BG MSU (Arboretum). 

BG MSU (greenhouse); origin: BG Bonn, N 54. 

BG MSU (greenhouse); origin: BG Nancy (France), 

N 145. 

BG MSU (greenhouse); origin: BG Caen (France), 

N 511/215 

Czech Rep., Krkonoschi Mts. 15 VII 1982; M. G. 
Pimenov, s. n. 

Uzbekistan, Zeravscshtan Mts., Urgut. 30 V 1978, 

M. G. Pimenov et al., N 178. 

Russia, Krasnodar Terr., Gorjachiy Kljuch, 19 VII 1987, 
T. A. Ostroumova, N 19. 

i BG MSU; origin unknown. 

i BG MSU; origin: Karpatian Mts., W. Ukraine. 


6 





TABLE 2 ( continuation ) 


Taxon 


Source and vouchers 


Myrrhis odorata (L.) Scop. 
Paraligusticum discolor (Ledeb.) 

V. N. Tichom. 

Peucedanum morisonii Bess, ex Spreng. 
Physospermum cornubiense (L.) DC. 

Pimpinella rhodantha Boiss. 

Pittosporum tobira (Thunb.) Ait. 

Prangos pabularia Lindl. 

Sanicuia rubriflora Maxim. 

Seseli krylovii (V. N. Tichom.) Pime¬ 
nov et Sdobnina 
Smyrniopsis aucheri Boiss. 


BG MSU; seeds from BG Frankfnrt/Main (Germany). 
Kazakhstan, Dzluingar Alatau Mts., Lepsinsk, 

10 VIII 1979, E. V. Kljuykov, N 119. 

: Russia, Altai Mts., Barlak, 1979, T. A. Ostroumova, s. n. 
| Ukraine, the Crimea, Alikat-Bogaz Pass, 4 IX 1974, 

I M. G. Pimenov, L. P. Tomkovich, s. n. 

! Russia, N. Caucasus, Daghestan, Charami Pass, 
j 2 VII 1976, M. G. Pimenov, s. n. 

! China, cult. Missouri Botanical Garden, St. Louis, 
j N 801425. 

! Kirghizia, Fergana Mts., Urumbash, 17 VI11 1976, 

M. G. Pimenov, s. n. 

' BG MSU; origin: Primorje. 

; BG MSU; seed from BG Ekaterinburg, 1977. 

' Armenia, Selim Pass, 11 VII 1977; M. G. Pimenov ct 
I al„ N 1337. 


(1980) to correct superimposed mutations. We also varied the ways in which alignment 
gaps were considered. First, gaps of any size in any species were counted as one gap. 
Second, positions with gaps in any taxon were excluded from the analysis. The bootstrap 
resampling procedure (Felsenstein, 1985) was used to analyze the reliability of branches 
in the phylogenetic trees. This procedure involves resampling the original data matrix, 
with replacement, in order to create a series of data matrices the same size as the original 
matrix. The bootstrap values obtained, given as a percentage, describe how often a 
particular cluster of taxa occurred in these resampled data matrices. 

Results and discussion 

Despite the availability of 5.8S sequence data for the 44 species sequenced as part of 
this investigation, only the two spacer regions were included in our analysis. In the study 
of S. Downie and D. Katz-Downie (1996), sequence data for the 5.8S subunit were 
incomplete for many taxa, and those that were available were found not to be sufficiently 
variable to warrant additional sequencing. Indeed the inclusion of available 5.8S data in 
this study does not change the topology of the inferred trees. This is not surprising as 
the 5.8S region is extremely conserved (Troitsky, Bobrova, 1986). 

In Our alignment of 88 ITS sequences from Umbelliferae and outgroups Araliaceae , 
Pittosporaceue, Sambucaceae, and Rosaceae, we find both highly conserved and highly 
variable regions of nucleotides. Although the interspersion of conserved and variable sites 
facilitates sequence alignability, we admit that several portions of our alignment are 
ambiguous because of the numerous indels and high sequence divergence that have 
occurred since the divergence ot these plants. 

The NJ tree constructed with /j-distances and taking alignment gaps into account is 
shown in fig. 2, with branches having bootstrap values greater than 25 % indicated. With 
respect to changes in alignment, this topology is rather stable. When several alternative 
alignments were considered, or questionable regions of alignment excluded from the 
analysis, only subtle differences in tree topology resulted. Moreover, these changes 
occurred only in those branches supported by the lowest bootstrap values. When gap 
positions were excluded from the analysis (thereby eliminating all uncertain areas of the 
alignment), the resulting tree was almost fully congruent to that seen in fig. 2. 
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positions 377 and 378 of the alignment. 
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Coulterophytum laxum 
Enantiophylia heydeana 
Arracacia brandegei 
Prionosciadium sp. I p « 

Rhodosciadium argutum | D13 

Myrrhidendron donnell-smithii 
Arracacia nelsonii 
Coaxana purpurea 
Seseli montanum 
Paraiigusticum discolor 
— Endressia castellana 
lmpcratoria ostruthium 
5|>— Peucedanum morisonii 
I Chymsydia coichica 
i — - Zizia aurea 
dL— Angelica archangelica 
59 rl — Angelica sachalinensis 

[h - ' Lomatium dasycarpum 

72 01-Selinum candollii 

Carlesia sinensis 
Seseli krylovii 
Aethusa cynapium 

Meum athamanticum 
Coriandrum sativum 
Cenolophium denudatum 
Ferulago galbanifcra 
IQO | Prangos pabularia 2 
*— Prangos pabularia 1 
(Ionium maculatum 
i Smyrniopsis aucheri 2 
Smyrniopsis aucheri I 
Heracleum rigens 
- Pastinaca sativa 
Heracleum sphondylium 
Heracleum lanatum 

Echinophora chrvsantha 

r Levisticum officinale 2 
Levisticum officinale l 
Apium graveolens 
Anethum graveolens 
Heteromorpha arborescens 
Arafoe aromatica 
Pimoinella rhodantha 

r- Pimpinella peregrina 
* Pimpinella saxifraga 
Crithmum maritimum 
Carum carvi 
Falcaria vulgaris 
— Aegopodium podagraria 
— Aegopodium kashmiricum 
Smyrnium olusatrum 

Anthriscus cerefoiium 
Myrrhis odorata 

Anthriscus sylvcstris 

Scandix pecten-vencris 
r— Chaerophyllum aromaticum 
Chaerophyllum khorossanjcum 
Ferula tenuisecta 
Ferula vioiacea 

Torilis nodosa 
100 , i ■■ I. ..i. Qrlaya kochii 

Orlaya grandiflora 
Laserpilium siier 

Laserpitium hispidum 
Pseudorlaya pumila 
IQO j Daucus caroia 

*• Daucus carota (Yokota) 
Komarovia anisosperma 
Physospermum cornubiense 

Bupleurum falcatum 
Astrantia major l 
Astrantia major 2 


Eryngium billardieri 
Pittosporum tobira 
r— Hydrocotyle mexicana 
Hydrocotyle bonariensis 
Hydrocotyle vulgaris 
Hedera coichica 
Eleutherococcus senticosus 
Aralia elata 
Aralia chinensis 
Sambucus australasicus 


B1 


• Sorbus aucuparia 


Fig. 2. Neighbour-joining tree of Umbelltferae and related groups based on ITS! + 1TS2 sequences. 

/^distance matrix with gaps taken into account was used for calculation. Each gap was counted as one nucleotide change ir¬ 
respective of its length. 100 bootstrap resamplings were used. Bootstrap values greather than 25 7c were indicated near the 
corresponding nodes. A, 8, 81, 81a — clades in Apioidaeae (see explanation in text). 
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The NJ trees constructed with M. Kimura's (1980) two-parameter method, with and 
without gap positions included in the analysis, are also very similar to the tree presented 
in tig, 2. Again, changes in topology occurred only in those regions supported by low 
bootstrap values. In general, the branches on these trees had lower bootstrap values that 
corresponding branches on the tree constructed with p-distances and gaps taken into 
account. Fig. 3 illustrates a strict consensus tree where all branches are supported by 
bootstrap values greater than or equal to 40 % of the 100 bootstrap replicates carried out. 
In fig. 2. the branches with the highest bootstrap values (98—100 %) are located at the 
base of the tree. Using Spiraea as the root, the confamilial Aria and Sorbus arise closely 
as a clade, followed by Sambucus ( Sambucaceae , Dipsacales). This close association of 
Dipsacules to Apiales is consistent with hypotheses of relationships based on morpholo¬ 
gical and anatomical data (TaxraitxotH, 1987). 

The next deepest branch, sister group to Umbelliferae subfamilies Saniculoideae and 
Apioideae, combines representatives of Umbelliferae subfamily Hydrocotyloideae, Arali¬ 
aceae, and Piltosporaceae. In this clade, Pittosporum is basalmost and Hydrocotyloideae 
and Araliaceae are sister groups. Many systematists are in agreement that Umbelliferae 
and Araliaceae are closely related; some have even suggested that they be combined 
(Thorne, 1983). Similarly, many have suggested an affinity between these two families 
and the Piltosporaceae (TaxTaxuKan, 1987). 

Subfamily Hydrocotyloideae is represented in our study by three species of the single 
genus. Hydrocotyle. Recent phylogenetic analyses of chloroplast DNA rhcL (Plunkett et 
al„ 1996a), matK (Plunkett et al„ 1997), and rpoC 1 intron (Downie et al., 1996, 1998) 
sequences also reveal the heterogeneity of this subfamily, with some members allied with 
Araliaceae and others falling as sister to the clade of Apioideae + Saniculoideae. 
Additional species from subfamily Hydrocotyloideae must be sampled in order to clarify 
further these issues of relationships. 

Our study reveals that subfamilies Apioideae and Saniculoideae are each monophyletic 
and are sister taxa. Within Saniculoideae , all subdivisions are supported by bootstrap 
values of 100 %, and of the four genera examined, Astrantia is most basal. Sanicula is 
sister to Hacquetia, and this clade is sister to Eryngium. 

Of the 70 species we have examined of subfamily Apioideae , the genus Bupleurum 
occupies the most basal position. Its ITS sequences are highly diverged, and the 
branch leading to Bupleurum is the longest in the trees. Indeed, other representatives 
of this genus that have been considered in previous analyses of ITS sequences could 
not be aligned unambiguously with any included taxon (Downie, Katz-Downie, 
1996; Katz-Downie et al., 1998). Excluding Bupleurum from the data matrix and rerunning 
the analysis makes no difference; the resulting tree topology is the same as w'hen it is 
included. We cannot offer explanations as to why the ITS region of Bupleurum is so 
divergent. It is intriguing to note, however, that this high molecular divergence parallels 
that seen in its morphology. These plants are quite unusual in the subfamily, with many 
members of the North Temperate zone having grass-like entire leaves with parallel 
venation. 

Traditionally, Bupleurum has been classified in tribe Apieae because of its Carum- like 
fruits. C. Sprengel (1820) erected tribe Bupleureae, having treated this taxon previously 
as the separate family Bupleuraceae Spreng. (validated by L. Pfeiffer (1873)). More 
recently, M. T. Cerceau-Larrival (1962) placed Bupleurum in its own subfamily, Buple- 
uroideae , based on pollen and seedling characters. In the studies of G. Plunkett et al. 
(1996a) and Downie et al. (1996, 1998), the genus Heteromorpha arises most basal within 
Apioideae. In Plunkett et al. (1996b, 1997), this position goes to Bupleurum , although 
Heteromorpha is only one node removed. In our study, Heteromorpha arises, rather 
unexpectedly, alongside the genera Apium and Anethum, well away from the base of the 
subfamily and the genus Bupleurum. It is intriguing that the evidence from chloroplast 
DNA suggests a basal position for Heteromorpha, whereas the nuclear data suggest that 
this woody species is highly derived. Additional species of Heteromorpha will be sampled 
in order to begin to resolve this discrepancy. 
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The next basal most clade in the subfamily unites, albeit weakly, Komarovia with 
Physospermum. These results are similar to those inferred for the subfamily using 
chloroplast rpoC 1 intron sequences (Downie et al., 1998), but different to those inferred 
using ITS sequences when a subset of the datamatrix presented herein is considered 
(Pimenov et al., 1998). 

The remaining members of subfamily Apioideae comprise two well-supported major 
clades, and are identified as sister groups A and B in figs. 2 and 3. Within each of these 
clades bootstrap values are generally quite low, although some branches are supported 
by values over 70 %. In general, many of the relationships inferred do not correspond to 
any existing system of classification for the subfamily. Few groupings, however, do 
correspond to traditional tribes or subtribes based on morphological characters. Included 
here is the group of Scandix, Anthriscus, Myrrhis, and Chuerophyllum, conforming with 
the Sprengel’s tribe Scandiceae or Tausch’s subtribe Scandicinae , and the group of 
Heracleum and Pastirtaca, conforming to the tribe Pa.stinaceue Koso-Pol., revised by 
I. Mandenova (MaiiaeHOBa, 1959). The correct name for the latter is Tordxlieae 
W. D. J. Koch. 

Based on these results, we do not see much support for Drude’s (1897—1898) system, 
especially the division of the subfamily into larger tribes, such as Smyrnieae, Peucedaneae, 
and Apieae (Ammineae). These tribes were delimited solely on the basis of morphology, 
with much emphasis put on carpological characters. Several additional but smaller tribes 
were separated based on the presence of single, unique characters. For example, 
Echinophoreae Benth. was erected because of its very specialized flower, Pyramidopte- 
reae Boiss. — for its pyramidale fruits and fusion of its mericarp ribs with sepals, 
Coriandreae W. D. J. Koch — for its coelospermous seeds and sclerified mesocarp, and 
Laserpitieae Benth. — for its secondary mericarp ribs. Even the three largest tribes within 
the subfamily (i. e., Smyrnieae, Peucedaneae, and Apieae ) were recognized on the basis 
of a limited number of not very unusual carpological characters. For example, all genera 
with campylospermous and non-elongate fruits were referred to Smyrnieae Spreng., all 
genera with enlarged marginal mericarp ribs and platyspermous fruits — to Peucedaneae 
Dumort., and all genera with platyspermous fruits with similar dorsal and marginal ribs — 
to Apieae. Drude’s system has been criticized by many Umbelliferae systematists. and 
especially by B. Koso-Poljansky (1916). Nevertheless, the Drude’s system remains quite 
popular simply because of the lack of a better alternative. 

Tribe Smyrnieae, independently recognized by Sprengel (1820) and W. Koch (1824), 
is one of the largest tribes recognized by Drude (1897—1898). It contains 29 genera 
distributed in both the Old and New World. When compared with the other two tribes 
bearing campylospermous fruits, e. g. Caucalideae and Scandiceae, Smyrnieae is quite 
artificial (Shneyer et al., 1992). Nevertheless, it has been adopted in such great «floras». 
as «Flora of the USSR» (IXIhiukhh, 1950) and «Flora Reipublicae Popularis Sinicae» 
(Shan, Sheh, 1979). M. Pimenov and M. Leonov (1993) recognized 52 genera with 
330—340 species in the tribe, whereas others, recognized fewer. For example, G. Bentham 
(1867) transferred Magydaris, Cachrys, and Prangos to tribe Seseleae W. D. J. Koch 
subtribe Cachrydeae (Cachrydinae Meissn.). Koso-Poljansky (1916), taking an extreme 
view, recognized only Prangos, Conium, and Smyrnium in Smyrnieae, but also erected 
several new tribes (such as Lecokieae Koso-Pol., Mugydareae Koso-Pol., and Hippoma- 
ranthreae Koso-Pol.). More recently, K. Rechinger (1987) treated Smyrnieae in a narrow 
sense, including only Smyrnium and Smyrniopsis (which, according to our data, are not 
very closely related). Serotaxonomic investigations have shown clearly that the genera of 
tribe Smyrnieae do not form a monophyletic group (Shneyer et al., 1992). In fact, they 
comprise at least five independent and not very closely related groups, with the largest 
among them being the Prangos group and the Physospermum—Pleurospermum group. In 
our investigation, Smyrnieae Spreng. emend Drude were represented by the following 
taxa: Prangos pahularia, Smyrniopsis aucheri, Conium maculatum L. Physospermum 
cornubiense, and Smyrnium olusatrum L. They are widely dispersed in our phylogenetic- 
trees. The closest relative to Prangos appears to be Ferulago, a result in accordance with 
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Fig. 3. 40 % bootstap proportion consensus neighbour-joining tree of Umbellifente and related groups 
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respective of its length. 
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our immunochemical studies (LLIneep h ap„ 1991; Shneyer et al., 1992). This relationship 
is also supported, in part, on the basis of coumarin phytochemistry (IlHMeHOB. 1971; 
Murray et al., 1982). Two other members of tribe Smyrnieae are Smyrniopsis and Conium. 
These taxa form a clade far away from Smyrnium, the type genus of the tribe. The 
separation of Conium from Smyrnium finds support in earlier classificatory systems. For 
example, Cerceau-Larrival (1962) erected the independent tribe Conieae Cerceau-Larrival 
but, unfortunately, did not describe it according to the rules of the International Code of 
Botanical Nomenclature. In the immunochemical studies of V. Shneyer et al. (1992), 
Conium occupied an isolated position. It did however, demonstrate a low similarity with 
Coriandrum and Bifora (both Coriandreae W. D. J. Koch). This affinity was not 
confirmed in the present study using ITS sequences. 

The genus Levisticum, previously referred to Angelicinae (Drude, 1897—1898), 
Peucedaneae (Koso-Poljansky, 1916), or Capnophylleae (Cerceau-Larrival, 1962), unites 
with Echinophora (fig. 1), albeit its weak bootstrap support. This association is also very 
surprising. Echinohora is a member of the small and isolated tribe Echinophoreae Benth., 
whose members are characterized by possessing an unusual umbel structure with a single 
sessile, fertille, hermaphrodite, central flower. The fruit is unusual in being enclosed by 
the hardened bracteoles and stalks of the male flowers. Most taxonomists (Bentham, 1867; 
Drude, 1897—1898; Cerceau-Larrival, 1962; Hedge, Lamond, 1973, etc.) recognized the 
tribe as isolated, whereas Koso-Poljansky (1916) referred it, without reason, to Scandi- 
ceae — Scandicinae. Echinophoreae consists of six genera, distributed mainly in the 
Mediterranean region (Hedge, Lamond, 1973, 1978). Our results indicate that Echinop¬ 
horeae (at least, Echinophora, the type of the tribe) allies with representatives from 
Smyrnieae, Apieae, and Peucedaneae, despite its anomalous morphology. This result 
demonstrates that by placing undue reliance on some unusual morphological character, 
the taxonomy of the group can be confused. 

The core tribe of Apioideae, and of all UmbelUferae, is the Apieae (Ammineae Spreng.). 
It is the largest tribe in the family. In this tribe, Drude (1897—1898) recognized 89 genera 
and divided them into two subtribes: Carinae Drude and Seselinae Tausch. Recently, 
Pimenov and Leonov (1993) recognized 189 genera and 1330—1400 species in Apieae. 
Because the tribe is so large and our sampling sparse, the relationships within it are 
unclear. Drude’s subtribes are clearly unnatural and have been used infrequently in 
subsequent treatments of the family. In the past we (JIaBpoBa h ap., 1987; Pimenov, 
Leonov, 1993) recognized the small subtribe Foeniculinae Dumort., being approximately 
equivalent to «L(gu.vf/cuni-Verwandtschaftkreis» of G.-H. Leute (1969, 1970), but now 
realize that this group cannot easily be separated from other Apieae even on the 
morphological ground. In present studies we have included such genera of subtribe 
Foeniculinae as Paraligusticum, Endressia, Cenolophium, Arafoe, Ligusticum, and Meum. 
In our study, Paraligusticum is allied with Endressia, and this clade is related to some 
Peucedaneae. Cenolophium occupies a rather isolated position, showing a weak relation¬ 
ship with Prangos and Ferulago. Arafoe aromatica (formerly Ligusticum arafoe Albov) 
appears to be allied closely with Pimpinella, and the location of Meum in the trees appears 
to be somewhat isolated. The unnaturalness of subtirbe Foeniculinae is demonstrated 
further using chloroplast DNA rbcL sequences (Kondo et al., 1996; Downie et al., 1998), 
where its members are widely distributed throughout the subfamily and were the genus 
Ligusticum is clearly polyphyletic. 

Although we have included 19 genera of Apieae in our investigation, this number is 
quite small compared to the 189 genera listed in the tribe. This sparse sampling does not 
allow the phylogenetic structure of this tribe to be revealed. Nevertheless, it is clear that 
the genera we have sampled do not form a monophyletic group, being dispersed widely 
among other Apioideae. This is not surprising; the fruit characters defining this tribe are 
all rather unspecialized and, therefore, into this group has been placed all those species 
that cannot be placed comfortably into the other tribes. 

It is apparent in figs. 2 and 3 that many Apieae genera show close affinities with 
members of tribes Smyrnieae and Peucedaneae. Other clades consist of Apieae repre- 
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sentatixes oni\. such as the Cwurr .— Fulcariu —Aegopodium clade, and the Pimpinella — 
AraT>ie clade. The relationships within each of these two clades, however, are surprising. 
For example, the predicted close relationship between Aegopodium and Pimpinella was 
not confirmed by our results. 

Tribes Scandiceae Spreng. and Caucalideae Spreng. are maintained as distinct in our 
analyses. We have examined members of the former include Anthriscus, Myrrhis, Scandix, 
and Chaerophyllum, and members of the latter unclude Daucus, Pseudorlaya, Orlaya, 
and Toriiis. Surprisingly, the genus Ferula (or at least, F. tenuisecta and F. violacea) 
may occupy a basal position in Caucalideae. The genus Laserpitium also appears to be 
nested within Caucalideae. In some ways, the relationships seen here in Caucalideae are 
parallel those of Heywood (1978) in showing an affinity between Dauceae and 
Caucalideae. In other ways, the relationships support the treatments of Drude (1897— 
1898) and Tamamschjan (TaiuaMutaH, 1947) in suggesting a close relationship between 
Laserpitium and Daucus. 

Since the time of E. Boissier (1844, 1872), Smyrniopsis was regarded ad belonging 
to tribe Smyrnieae. Rechinger (1987) treated it as the closest relative to Smyrnium, almost 
following Bentham’s (1867) inclusion of Smyrniopsis into Smyrnium. With some 
hesitation, Koso-Poljansky (1916) places Smyrniopsis near Careae subtribe Curinae, i. e., 
far away from Smyrnieae. S. Tamamschjan (TaMaMtuaH, 1945) used carpological chara¬ 
cters to demonstrate the heterogeneity of Smyrnieae but did not find an association for 
Smyrniopsis s. str. among Koso-Poljansky’s tribes Smyrnieae s. str. and Crithmeae. She 
believed that Smyrniopsis might best be placed between Crithmeae and Seselinae — Ca¬ 
rinae. This relationships was regarded as doubtful by N. Pervuhina (nepByxnna, 1947), 
because of the peculiar secretory system of Smyrniopsis, consisting of short cavities. In 
the immunochemical studies (Uliieep h up., 1991), Smyrniopsis appears to be one of the 
closest relatives to Prangos. 

In our analysis, Smyrniopsis falls into a region of the tree that is poorly resolved 
(Cluster B; fig. 2). This cluster includes representatives of Drude's Smyrnieae ( Smyrni¬ 
opsis., Prangos, and Conium) and tribes Apieae (including the type genus of the tribe 
Apium), Peucedaneae, Tordylieae, Coriandreae and Echinophoreae. These tribes are not 
regarded traditionally as being closely related to Smyrnieae. In contrast, the other 
campylospermous tribes, Caucalideae and Scandicieae, are placed in cluster A. Our results 
serve to confirm the heterogeneity of tribe Smyrnieae, and the need for its radical 
reclassification. 

From a morphological viewpoint, the members of tribe Peucedaneae appear to be 
more similar to one another than the members belonging to tribe Smyrnieae. This was 
confirmed, in part, by the immunochemical studies of Shneyer et al. (1995). Peucedaneae 
has been accepted by Koch (1824), A.-P. DeCandolle (1830), Bentham (1867) and Drude 
(1897—1898). Drude treated Peucedaneae in its broadest sense, recognizing three 
subtribes ( Angelicinae Tausch, Ferulinae Drude, and Tordyliinae Drude) which were often 
regarded as independent tribes. We note here that Drude’s nomenclature must be corrected. 
If we consider these three subtribes as separate tribes, their proper names are Angeliceae 
W. D. J. Koch, Peucedaneae Dumort., and Tordylieae W. D. J. Koch. However, if 
Peucedanum and Angelica are referred to the same tribe (as ourr ongoing studies seem 
to suggest), the tribal name Angeliceae must be given priority over the name Peucedaneae 
(Pimenov, Constance, 1985). 

As just stated, the ITS data we have obtained also reveals an affinity between Angelica 
and Peucedanum s. str. Both of these genera fall within cluster B1 (figs. 2 and 3). This 
cluster is well supported (with a bootstrap value of 99 %) in both this study and the study 
of Downie and Katz-Downie (1996). Resolution within this clade, however, is weak. In 
addition to these two genera, this group includes some genera closely related to Angelica 
(Chymsydia) or to Peucedanum (Imperatoria). It also includes a set of genera that has 
traditionally been treated as members of tribe Apieae (e. g., Seseli and Paraligusticum). 

A number of New World genera (Coaxana, Enantiophylla, Arracacia, Prionosciadium, 
Rhodosciadium, Coulterophytum, and Myrrhidendron ), endemic to Mexico and neighbo- 
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uring Central America, comprise a clade (identified as cluster BiA in figs. 2 and 3) with 
moderate bootstrap support. These taxa have been identified as monophyletic in two 
previous studies (Downie, Katz-Downie, 1996; Katz-Downie et al., 1998). 

The genus Ferula, represented in our study by two species from different sections, 
allies unexpectedly with members of Caucalideae and Seandiceae in cluster A. Ferula 
has been traditionally classified in tribe Peucedaneae. The isolation of Ferula from other 
members of Peucedaneae has already been revealed using immunochemical distance data 
(Shneyer et al., 1995). In particular, Ferula is not close to Ferulago, as suggested by 
Drude (1897—1898), and our results support, in part, Cerceau-Larrival’s (1962) placement 
of these two genera in distantly related tribes from different subfamilies. The placement 
of Ferula tenuisecta and F. violacea in cluster A is indeed a surprise; we will be studying 
these relationships further in a subsequent study. 

Conclusions 

Our analysis of 79 accession of Umbelliferae, representing 58 genera from primarily 
the Old World and from all three subfamilies, reveals the following. 

1. Subfamilies Apioideae and Saniculoideae are each monophyletic and are sister taxa. 

2. Subfamily Hydrocotyloideae, represented by only the genus Hydrocotyle, is more 
closely allied to Araliaceae than to Apioideae + Saniculoideae. As a result, the monophyly 
of Umbelliferae, as traditionally circumscribed, is dubious. 

3. The majority of accepted tribes in subfamily Apioideae, including the largest tribes 
Smyrnieae, Apieae, and Peucedaneae, do not form natural groups. 

4. Based on our analysis of these ITS data there is little resolution of relationships 
within Apioideae, with few exceptions. Large polytomies abound within Apioideae, 
resulting in more of a phylogenetic «shrub» than a phylogenetic tree. 

5. The carpological characters traditionally used as the basis for Umbelliferae 
taxonomy, such as form of the endosperm ventral surface (campylospermy versus 
orthospermy) and the general outline of fruit cross section (dorsally compressed verses 
laterally compressed or not at all compressed), correlate very weakly or not at all to the 
results of our phylogenetic analysis. These morphological characters cannot be used as 
indicators of relationships at the tribal and subtribal levels. 

6. As also observed in Katz-Downie et al. (1998), there is a good correlation between 
the results of immunochemical investigations of seed storage proteins and many of the 
groups inferred herein using ITS data. 

Our results, as those of Downie and Katz-Downie (1996), Downie et al. (1996, 1998), 
Plunkett et al. (1996a, 1996b, 1997), and Katz-Downie et al. (1998), reveal that the 
taxonomy of Umbelliferae requires radical change. Drude’s (1897—1898) system of 
classification for the family, now a century old, needs drastic revision, as do all other 
existing systems. It is clear that studies of morphology alone cannot serve to resolve 
relationships within the group; this will have to be achieved by our continued analyses 
of molecular data. 
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PE310ME 

ripOBetteHO onpeaeneHue nocjie.uoBaTeiibHOCTeH BHyrpeHHHX TpaitcxpHSupyeMbix cneficepoB 
(ITSI h ITS2) 18S-26S smepHOH pflHK, BbweneHHOH H3 79 bimob 58 poaOB Umhelliferae, 

OTHOCfllltHXCfl XO BCeM TpCM IlOflCeMCHCTBaM 30HTHMHbIX. <t>HJ10reHeTHHeCKHe flepeBbfl 6bUIH rtOCT- 
poettbi na ocHOBaitHH 3THxaaHHbix MeTOflOM «6;iHtKaHUiero coceaa». nojiyueitHbie cxeMbi OTHOuieuHii 
TaXCOHOB KapflHItajIbHO OTJlHM3K)TC5t OT BCeX paHee npeaCIOXteHUblX K.iaCCHtjtHKaUHH CeMeitCTBa. B 
uejiOM tjtHnorpaMMa HMeeT tjtopiuy, cxopee, xycra, Hein lioamtHitoro aepeBa. MonotJtHjiHa ceMeficTBa 
ue nonTBepuH.nacb n3-3a 3naMHTe,TbHOH nnBepreimnn Hydrocotyloideae ot nojutHHitbix 30HTHMHbix. 
Hydrocotyloideae (b Hacroamefi pa6oTe npencTaBJicnw ohhhm poaoM Hydrocotyle) Ociuxce x 
Araliaceae h Pittosporaceae, MeM x Apioideae h Saniculoideae. MoHOtjtHJiHa HByx noc.’ieHHUx 
TaxcoitOB noitTBepxmeHa, ho SojibuimtCTBO tph6 Apioideae ue oxa3anHCb MOHOtJtHjieTHuecxHMH. 
MocHOHeHHCM aBJiaiOTCa TOJibXO Scandiceae, Caucalideae h Tordylieae. Cnc'TeMaTnxa ceiueficTBa 
HyxcaaeTca b paiurxanbHOM nepecMOTpe. 
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PEKOHCTPyKUHH PACTHTEJIbHOCTH H nPHPOflHbIX YCJIOBHH 
T0J10UEHA IlAAHAflPBCKOrO HAUHOHAJIbHOrO nAPKA (KAPEJIHH) 
no AAHHblM nAJIHHOJIOrHHECKOrO H nJIAHKTOHHOrO (ALGAE, 
FUNGI, RHIZOPODA, ROTATORIA) AHAJIH30B 

G. A. ELINA, V. JANKOVSKA. O. L. KUZNETSOV. RECONSTRUCTIONS OF VEGETATION 
AND NATURE CONDITIONS FOR HOLOCENE OF PAANAJARVI NATIONAL PARK ON THE BASE 
OF PALYNOLOGICAL AND PLANKTON (ALGAE, FUNGI, RIIIZOPODA, ROTATORIA) ANALYSES 

HHHaMiiKy pacTHTCJibiiocTH h KJiHMaTa roaoueHa TeppnTopnn naaiiaapBCKoro nannona.n>noio liapKa niyaanH 
c iiOMOiUbio KOMriaeKca conpa*eHHbix mcto.iob (reoSoTaHHHecKHx, Oo.ioroBeaHecKnx, nMeofkyramiaecKnx. 
na.innoaoraHecKnx h paanoyr;iepoanbix). Cpean na.ieo6oTaHnaccKHx mctouob BnepBbie neno.ib30BaH ana.un 
ae.ioro paaa jkhbmx opraHHiMOB: Algae, Fungi, Rhiz.opoda. Rotatoria. Una noBbinjemia aocToBepiioCTn 
peKOHCTpyKUHH 6buin npHBaeneHbi jinTepaTypHbie aamibie no cyOpeueHTHbivi cnexrpaM Bcex ochobiimx thuob 
MecTOoCnTaHHH, no KOTopbiM noJiyMeHbi KoatjxjwUHeinbi hx coothoiuciihh c pacTiiTe.ibHOCTbio. B peiyabTare 
ycTanoBaenbi BpeMemibie paMKH CTaanii paiBHTHfl 30naabH0M h jioKa.ibHoii na;ieopacTHTejibUocin. Onn 
no.iyMeHbi npH HenocpeucTBennoM onpeaeaeHHH aOco.iioTHoio BoipaCTa (no l4 C) hjih pacacTHbiM MeronoM — 
no BeaHMHHe npnpocTa Toptjia. noK33ano, hto aeca 6bian rocnoacTByioiuHM thiiom y*e b cepeanHe Oopeaabuoro 
nepnoaa — 8500 ,hct Haiaa (a. h.). [lponcxoanan caeayiomHe CMeHbi: ceBcpOTaexoibie cocHOBbie aeca b 
cOHeTaiwn c pejiKocToiinbiMH 6epe30BbiMn (8500—8000 a. h.) —- ceBepoTaexHbie 6epe30BO-cocnoBbie aeca 
'8000—7200 a. h.) — cpeyneTae>KMbie cocHOBbie aeca (7200—5200 a. n.) —■ cpeaneTaexaibie eaoBbie aeca c 
peaKHMn cocHAKasin (5200—2500 a. n.) —> ceBepoTae*Hbie eaoBbie aeca c OTaeabHbiMH MaccHBaxin cocuhkob 
i2500 a. h. — HacTOHinee Bpexia ). STanbi paiBHTHH aecHOii n 6o;iothoh pacTHTeabiiocTn cKoppeanpOBanbi c 
M3MeHeHnaMH lHypoaorHHecKoro pe^HMa n xanMaia. TIoKa3aubi botmoxhocth peKOHCTpyKUHH pe*n\ia npaoaepa 
no cocTaBy Boaopocaeii h apyrux opraHH3MOB. 

riaanaHpBCKHH nauHOHajibHbiu napK, pacnouoxceHHbiH Ha ceBepo-3anaue KapejiHH, 
cneuHcJ)HHeH no cbohm npHpouHbiM xapaKrepHCTHKaM h pacTMTexibnocTH. rioupoSHoe ero 
H3yHeHHe ripoBOUHTCa jiHLUb b iiocueunue roubi (IlaaHaapBCKHH..., 1993; Huttunen, 
Koutaniemi, 1993; Huttunen et al., 1994; Ejiuiia h up., 1994; IlpHpoua..., 1995). HoBbie 
MaTepuanbi, nojiyHenHbie iiaMH rtpH KOMrineKCHOM H3yHenuH otjiokchhh ounoro h3 6ojiot 
riapKa, Hacbimeiibi opHiHHaubiiou HiujDOpMauHeu. 3 to no3BOjiH.no uaTb uocTaTOHiio o6t,- 
eKTHBiiyio oueHKy hctophh pacTHTeubiiocTH, cTauHii pa3BHTHfl npao3epa h uHHaMHKH 
K-THMara uji» kukhoh uacTH napKa. 

Bojioto HHepituiyo (66°30' c. lu. h 30° 11' b. u.) pacnojiox<eiio b rtpextejiax HauHOiiajib- 
Horo napKa naaHaapBH. A6cojtiOTiibie otmctkh riOBepxHOCTH 6oJioTa HuepHLuyo — 
306—311 m Hau yp. m., 03 . HuepHHpBH, k KOTOpoMy oho npuMbixaeT, — 306 m. Ha 
ceBepe, b 3 km ot 6ojtOTa, iiaxoaHTca 03. riaaHaapBH (136.6 m Hau yp. m.). 

PeUbecjD, CfjDOpMHpOBaHHblii 3uecb TCKTOHHHeCKHMH CUBHFaMH H pa3U0M3MH CKaubHOrO 
ocHOBaiiHH, rrpeucTaBuen KpynHbiMH rpauaMH, ropaMH (TyiiTypu) h uouHHaMH, b KOTOpbix 
Miioro pex, oaep h 6ojiot. Bch 3 Ta TeppHTopua noKOHTca Ha upeBiieM uokcmGphhckom 
ocuoBaiiHH, b cocTaB KOTOporo bxouht ByjiKaHHTbi, KBapuuTbi h ra66po-UHa6a3bi (Cbicnpa, 
1993). Ot MaTepHKOBoro ubua pei HOii ocbo6ouhjich 9.5 — 10.0 tbic. ji. h. (KoyTaHueMu, 
3KMaH, 1993). PaiioH HCCJieuOBaHHa othochtch k ceBepo-3anauHOMy ieo6oranHHecKOMy 
OKpyry (HDpKOBCKaa, 1993), pacnouojKennoMy b nousoHe ceBepHOii taiirH. B Kapeunu 
ToxibKO b 3tom OKpyre b uecax uoMHHupyeT Picea obovata Ledeb. 3uecb xopoino 
iipocuoKHBaeTca BepTHKaubnaa noaciiocrb b ropax, Bbicora Koropbix uocTHraeT 500— 


23 



570 m Han yp. m. Ha naaKopax h hhxhhx aacTax ckhohob npeo6aaaaiOT eabHHKH 
3e.TeHOMOLUHbie C OTaejIbHblMH HeOojlbLUHMH MaCCMBaMM COCHHKOB. B OCHOBHOM 3TO 
Piceetum empetroso-myrtillosum, Betuleto-Piceetum empetroso-myrtillosum, Piceetum 
empetroso-vacciniosum, Piceetum cladinosum saxatile, Piceetum sphagnosum. Cochhkh, 
npeacTaBJteuHbie b ochobhom saatJtHHecKHMH BapnaHTaMH, 3aHHMaiOT BTOpocTeneuHoe 
nono;KeHHe. Jleca, noaHHMatoutHeca ao BbtcoTbi 390 m Haa yp. m., nocTeneHHo nepexoaaT 
b peaxoiiecba, CMeHaacb Ha Beptunriax TyHTypn KycTapHHMKOBO-HHLuaHHHKOBbiMH Tynapa- 
mh (HDpKOBCKaa, 1993; EaHHa h ap., 1994). 

Baa napKa xapaKTepeH oann ran aaHamacjDTa — ceBepOTaoKHbiii eaoBbiii Ha aettyaa- 
LtHOHHO-TeKTOHHHeCKOM XOaMHCTO-tpaaOBOM (HH3KOrOpHOM) peabetjte (TpOMUeB H ap., 
1995). HaHOoabutee pacnpocTpaneHHe hmciot 2 BapnaHTa aaHaiaa^)Ta, pa3aHHHbix no 
peabecjDy, ranaM aecoB, 03epH0CTH, 3a6oaoMeHHOcra. nepBbiii BapnaiiT jianamacjDTa pac- 
noaojKeH c ioxhoh h ceBepHOH CTopoH 03 . naattaapBH. PeabecjD 3aecb CHjibHO nepeceaeH- 
Hbifl rpaaoBbifl c OTaeabHbiMH ropaMH. A6coaiorabie otmctkh — 320—420 m Haa yp. m. 
03epHocTb cocTaBaaeT iipnMepHO 1 % (6e3 03. naattaapBH), 3a6oaoueHnocTb — 10— 
15 %. Hapaay c rocnoacTByiomHMH eabHHKaMH (60 %) BCTpeaatoTcn cochhkh — ao 23 % 
(nocaenoxapHoro reHe3Hca; no: flbHKOHOB, 1995). flpyroii Bapnairr aaHamacjDTa (ueHTp h 
roro-BOCTOK napKa) xapaKTepH3yeTca cpeaHerpaaoBbiM peabecjDOM c aGcoaiombiMH otmct- 
KaMH 230 — 290 m. 03epnocTb cocTaBaaeT 3aecb 8 %, 3aTopcjDOBannocTb — 27 %, 3a6o- 
aoueHHOCTb — OKoao 50 %. Bomhhh pyioT eabHHKH (87 %), cochhkob HeMHoro — 2 %, 
6epe3HHKOB — 11%. 


Marepwaabi n MCToabi 

Ha3eMHbie HCcaeaoBaHHa pacraTeabiiocra aecoB h 6oaOT h hx CTpara rpac|)H h 6bian 
npoBeaenbi b 1988—1990 rr. coTpyaH hk aM h HHCTHTyra 6 ho.ioihh KHL( PAH h Hhcth- 
Tyraaeca KHI3 PAH. Ha MOaeabHoii TeppHTOpHH (nepBbiii BapHaHTaanamacjDTa) H3yaeHbi 
aeca h 5 6oaoTHbix MaccHBOB naoutaabio ot 1—5 ao 30 ra (pnc. 1). EabHHKH Kpymto- 
TpaBHbie h ccjjarHOBbie, BnepBbie noapo6no onncaHHbie 3aecb, hmckdt xopouto BbipaxteH- 
Hbie peraoHaabHbie aepTbi (EaHHa h ap., 1994). 

3a6oaoHeHHOCTb TeppHTOpHH b paiioHe HecaeaoBaHHa cocTaBaaeT 10—15 %, npeo6- 
aaaaiOT TpaBHHO-rnnHOBbie eBTpocjjHbie h rpaaoBO-MOManKtiHiibie anna 6oaoTa (EaHHa h 
ap., 1994). HanGoaee noapo6Ho HecaeaoBaHo 6oaoTO HnepHLuyo, KOTopoe coctoht h3 
BbinyKaoro uenTpa h npHMbiKatomnx k HeMy bhchmhx 6oaoT, HMetomnx 3HaaHTeabHbie 
yKaoHbi noBepxHOCTH: 3—5 m Ha 100 m (pnc. 2). Ha 6oaoTe npoaoxeitbi 2 npocJtHaa, rae 
npo6ypeHO 11 CKBaxHH. B o6pa3Ltax npoaHaaH3HpoBaHbi 6oTaHHHecKHii cocTaB Topeka h 
CTeneHb ero pa3ao>KeHH5i (aHaanTHK H. B. CroHKHHa). B CKBaxHHe 55, KpoMe tofo, 
H3yaeHbi nbiabua, cnopbi, Algae , Fungi , Rhizopoda, Rotatoria (aHaanTHK B. BHKOBCKa). 
OnpeaeaeHHe riaaHKTOHHbix opiaHH3MOB npoBoanaocb no MeToanKe V. Jankovska, Y. Ko- 
marek (1982, 1995). CnopoBO-nwabueBaa anarpaMMa nocTpoetta no riporpaMMe «Tilia». 
Tay6HHa pa3pe3a 5.5 m; o6pa3ubi aas aitaaH3a OT6HpaaH aepe3 6—13 cm. B pa3pe3e 
npeacTaBaeHbi: TopcJ) (0—4.5 m), canponeaeBHaHbiii TopcjD (4.5—4.8 m) h canponeab 
(4.8—5.5 m). OcaaKH noacraaaioTCfl CKaabHbiMH nopoaaMH. B stom pa3pe3e caeaattbi on- 
peaeaeHHa a6coaiOTHoro B03pacTa b aByx o6pa3uax: na ray6HHe 3.2 — 3.4 m oh cocTaBaaex 
4220 ± 120 (TA-2094) aeT, Ha ray6nHe 5.3—5.5 m — 8430 ± 100 (TA-2095). 

Baa ycTaHOBaeHna B03pacTa OTJioJKeHnn apyrnx pa3pe30B, a TaKxe rpauHLt Mexay 
nepnoaaMH h cjDa3aMH pacTHTeabHOcm b cnopOBO-nbiabLteBoii anarpaMMe Hcnoab30- 
Baan pacaeTHbin Meroa — no BeananHe npnpocTa Topeka (EaHHa h ap., 1984). B 
CKBa)KHHe 55 cpeaHHii npnpocT ToptjDa ao ray6nnbi 3.4 m, rae noayneHa aaTa 
4220 ± 120 a. h., cocTaBaaeT 0.8 MM/roa. 3 to 3naaenHe moukho SKCTpanoanpOBaTb Ha bckd 
rayOmiy TopcjDaHon 3aae)KH, ao 4.5 m, nocKoabKy BHabi Topeka n CTeneHb ero pa3ao;«e- 
tina aocTaTOMHO 6aH3KH. noayaeHHbie aaTbi yTOMHaancb no apyrHM naaHHoaoraHe- 
ckhm pa3pe3aM H3 6an3KHx pernoHOB, H3BecTHbiM no aHTepaType (Hicks, 1976; EaHHa, 
1981; Hyvarinen et al., 1990; Huttunen et al., 1994; 3KMan h ap., 1995; Vasari et al., 
1996b). 
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Phc. 1. PaiioH Hcc.iejiOBaHHH. 

A — MecTono-iioxeHHe panona, /> — naaHaapBCKHfi HauHOH&ibHbm napK. Ha MOaeabHOii TeppuTOpun (BHiny, 3auiTpuxoBa- 
Ha) 6onoTO Huepnuiyo o6o3Ha i reHO nephbiM KpyxKOM. Mecia oT6opa noBepxHocTHbix o6pa3iioB noKa3aHbi nepHbiMn TOMtca- 
mh: 1,2 — cochbk 3eJieHOMOUiHbiH; 3 — aOHHbie OT.noceHMB 03. riaanaapBu: 4 — eabHiiK 3e.neHOMOLiJHbm; 5 — cc^arHO- 

Boe 6o.hoto Ha BepimiHe ropw 440 m Bbic. 


311 j 



Phc. 2. ripoiio;ibHbiH CTpaTHrpacjDHHecKHH npocJ^HJib 6o.noTa HnepHLuyo. 

Flo ropmoHTanbHOH och — annHa 6oaoTa, m; no BepTHicaabHOH — a6coaiOTHbie otmctkh bmcot Haa yp. MOpa. m, noKaibi- 
ufoiuHe oanoBpeMeHHO ray6nny 6oaoTa. HanpaBaewie npoc^naa: A — cesep, £>' — »r. Bnaw Topeka: / — nymmieBbrii ne- 
pexoaHbifi, 2 — ocokobwh hh3hhhmh (H), 3 — BaxTOBO-c^arHOBbiii H, 4 — wefixuepHeBO-ocOKOBbm H, 5 — ocokobo- 
:4>arHOBbiii H (co Sphagnum warnswrfii), 6 — ninHOBo-ocoKOBbiH H, 7 — ccJjarHOBbifi H (co S. warnsiorfii), 8 — canpo* 
neab, 9 — necox, 10 — KopeHHbie nopoaw, // — OypoBbie cKBaaatHbi, 12 — BH>Tpji6o.noTHoe o3epo. 
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JX .ih KOHTpo;iH aaTHpoBOK. noayneHHbix no npnpocTy Topeka 6oaora Hnepmuyo, 
npHB.TeKa.THCb aamibie: no cootholuchhio nbuibiibi apeseciibix h HeapeBeciibix pacTeHHH, 
no Bpesienn nepBoro noHBaeHHH nbuibiibi Picea c eio MaKCHMyMaMH htok — no cnopaM 
Selaginetla selaginoides (L.) C. Mart. XapaKTep othx KpMBbrx b cnopOBO-iibuibueBOii 
anarpaMMe (dlH) HHepHLuyo aocTaTOMHO mctko conocTaBJiaerca c TaxOBbiMM b yKa3au- 
Hbix Bbiiue ony6jiHKOBaHHbix pa3pe3ax. TaK, Haaaao ciijioluhoh kphboh Picea b (Jdhhckhx 
pa3pe3ax iiaxoanTca b npeaejiax 5200 — 5000 ji. h., a b KapejibCKHx (paHee ony6:iHKOBan- 
ubix) — 6500—6000 ji. h. B CIIQ HHepHinyo oho aarapoBaHO BpeMeneM 6000 ji. n. 3 th 
aaHHbie aeMOHCTpHpyiOT «aBH)KenHe» Picea bo BpeMeiiH h npocTpaHCTBe (Aartolahti, 
1966; Talantire, 1972; Ejinna, 1981). Pe3Koe yBeaHuetiHe KoaHuecTBa ribuibirbi Picea na 
H3yHeHHoii TeppHTOpHH npOH3oujjio 5000 ;i. h. 

AHajiH3 uHTepaTypubix aaHitbix no cy6peneHTiibiM (SR) cneKTpaM H3 ceBepo-3anaanoH 
KapejiHH n0Ka3aji, mto mhcjio hx orpaiiHaemio. HeKOTopbie cBeaeHHH o hhx npn boahtcb 
jiHLUb fljia OKp. 03. Cokoji, pacnoao;«eHHoro b 18 km k ceBepy ot paiioHa HCcaeaoBaHHB 
(EjiHHa, 1981), h aaa BepuiHHbi ropbi HyopyHeH (570 m tiaa yp. m.) (Huttunen et al„ 1994). 
B ceBepiioii Ohhjtbhxihh ohh H3yaaaHCb S. Hicks (1977, 1985). JlaH riaanaapBCKoro 
HauHonarbHoro napKa noayaeiibi aamibie no SR-crieKTpaM b cocnsiKe h ejibHHKe 3e;ieiio- 
MOLUHbix, pacnojio)KenHbix no Gepery 03. riaaHaapBH, h iia ccjDamoBOM Gojurre c BepuiHHbi 
6e3biMBHHOH ropbi (440 m iiaa yp. m.) (EjiHHa h ap., 1994). Ha ochob3hhh Bcex aamibix 
6buio ycTaiiOBaeno caeayiomee: SR-cneKTpbi paBHHH (jiecoB, Gojiot h aohhmx ocauxoB 
03ep) HMeiOT b ochobhom, jiecHoii xapaKTep, na BepuiHiiax rop — aecoTyHapoBbiii h 
TynxtpoBbiH. JloKajibiibie cneKTpbi aocTaTOM ho aocxoBepHO OTpaxaiOT ao.MHiiHpyrotuHe 
BHflbi pacTHieabiibix cooGweCTB. noayaeHHbie aaHHbie 33bhchmocth SR-cneKTpoB ot 
coBpeMeHHoii pacTHTeabHOCTH ri03B0JiHi0T yTBep)KaaTb, mto npn HiiTepnpeTauHH rojioue- 
noBbix cneKTpOB 03epHo-6ojioTHbix h Gojiothbix ocajtKOB iieTpyaHo oripeaeaaTb ipyuny 
THnoB Jieca. Ecjih nbiiibubi Picea b ocaaKax Goaee 20 %, to b aecax cooTBeTCTByiomero 
riepnoaa rocnoacTBOBajin ejibHHKH; 15—20 % — eabHHKH npeoGaaaaaH; \ienee 15 % — 
ejibHHKH corocrioaCTBOBajiH c cocHAKaMu; npn MeiibuieM kojimmcctbc nbiabubi Picea 
npeoOaaaajiH cochhkh, iio enb BCTpeuaaacb b npHMecH k apeBOCTOHM H3 cocnbi. 06 
aScojnoTiioM rocrioacTBe cochhkob roBopnr h aa h a h e 6oaee 70 % ribuibirbi cociim. 

Cnopodo-nbiAbitedax duazpaMMa (Cllfl) CBHaeTejibCTByeT o jiecnoM xapaKiepe cneK- 
TpoB ot 8430 ± 100 a. h. (6a3aabHbiii caoii) h ao HacToaiuero BpeMeiiH. HaKonjieHue 
ocaaKOB h pa3BHTne pacTHTeabiiocTH npoHCxoaHJio iieripepbiBHO. B Cn,Q npeacraBJicHo 
5 jiOKajibHbix cjDa3 pacTHTeabiiocTH (pnc. 3): cocHOBaa, 6epe30BO-cocnoBaa, eaoBO-cocuo- 
Baa, ejiOBaa, cocnoBo-e;iOBaa. Bo3pacT rpaiiHir Mexmy cjDa3aMH h nepnoaaMH, KaK yxe 
yiiOMHiiajiocb, noayaeH no aGcoaiOTHbiM aaTHpoBKaM h pacaeTHbiM aamibiM (no npnpocTy 
Topeka). JloKajibiibie cjDa3bi, OTaeabiibie MaKCHMyMbi h MHHHMyMbi iibiabirbi h cnop cpaBHH- 
Banncb c Cnfl, H3yMennbiMH paHee b paatiyce 15—20 km: Tpn GojiOTa b oKpecmocTax 
03. Cokoji (EjiHHa, 1981), aomibie ocaaKH 03. Vanhalampi b6jih3h boctomhoh rpaHHUbi 
OHHaaHaHH (Hyvarinen et al„ 1990), aOHHbie ocaaKH 03. flaaHaapBH (Ejmiia h ap., 1994), 
03. llponlampi b Kapeann noa kdkhmm cicaOHOM ropbi HyopyueH (Huttunen, Koutaniemi, 
1993) h 6oaoTo na ero BepuiHHe (Huttunen et al„ 1994), 03 . MaiiTioaaMnH b 1 km Ha 
ceBep ot 03. IlaaHaapBH (3KMan h ap., 1995), a TaKxe 03. Aapalampi b ceBepo-BOCTOHiioii 
OnHaaHaHH (Vasari et al„ 1996a). 

CymecTBemioe yMenbLueHHe KoanaecTBa nbuibnbi aepeBbeB (c 95 ao 80 %) oniocHTca 
k noxoaoaaHHio okojio 4500 a. h. BoipacT KOHTaKTa SB/SA (na niyOHHe 2.0 m) noaTBep- 
)Kaen h pacaeTaMH rio npupocry Topeka. npucyrcTBue cnop Selaffinella selaginoide.s (ao 
40 %) xapaKTepHo TOabKO aaa ceBepo-3anaaa KapeaHH (EaHHa, 1981), h b Cnfl 
HHepHLuyo 3to npOHBJiaeTca oaeHb OTueTanBO. IlepBoe noHBaeHHe cnop OTMeaeHO b 
cepeaHHe SB-3 — OKoao 3200 a. h.; nepBbiii MaKCHMyM — 2200 a. h., BTopoii — 
1200 a. h., TpeTHH — 700 a. h. 3thm ueTbipeM aaTaM cooTBercTByioT chhjkciihh cpeaHeii 
TeMnepaTypbi roaa (no: KaHManoB, EaHHa, 1984; KaHMaiiOB, 1996). 
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Phc. 3. flHaipaMMa nbuibiiw h cnop 6ojioia HHcpmuyo (Ha pnc. 2 — ckb. 55). 

B KOJioitKe «CTpaTnrpa4)»H» CBepxy bhh 3: Topff, caiipone^eBiuHwii Tope}), cauponejib. Bca iibuibna n cnopw cocTaBnaioi 100 r k. TTpn KOJiimecTBe OTaeJibHbix TaKconoB iibnbubi ilih 
cnop 6oJiee 2 4 nx cerMemw 3 aKpaiaeHbi nepubiM: npif MeHbiucM — HOKaiaHu b 10-kphthom yBeJiHMemtH (Sejiuii cerMeHT). B nuaipaMMy hc BKJiioHeHbi HCKOTOpwe TaKcoiiu, BCTpe'jeHHbie 

B KOJIMMeCTBC 1—2 icpcH. 

















Pe3yjibxaxbi h o6cy*aenHe 
3ohupoeahue CT1M Huepuuiyo 

Flo cocTaBy nbiabLtbi h cnop b anarpaMMe, KaK OTMenajtocb, Bbiaeneno 5 cjDa3 (pnc. 3). 
nepBaa cjDa3a cooTBeTCTByeT 6a3ajibHbiM OTJioxteHHaM pa3pe3a HnepHLuyo (rjiyGnua 
5.1—5.5 m) h BpeMeHM npeo6aaaaHHa nbiabLtbi Pinus (8500—7200 ji. h.). B ee 3aioiro- 
MHTeabHOH CTaiiHH (7900—7200 ji. h.) OTMeneHbi pe3Koe yBeAHneHne KOAHnecTBa nbuibubi 
Betula sect. Albae h yMeHbLuettHe nbiAbubi Pinus. Mojkho caenaTb npeanojioxeiiHe o 
npMMMue TaKMX nepeMeH. Bo3mo;kho, ohh 6mah cneacTBHeM OTCTynjieiina 03epa h 
iioaBjieHHa OTKpbiTbix nnomaaeii, KOTopbie 3acenanncb 6epe30ii — nnonepOM cpean 
apeBecHbix nopoa (hjih sto nocjienoJKapubiii scjjcJjeKT?). 

nbuibubi Salix b cneKTpax hcmhoio, xotb mba, cxopee Bcero, Hipajia BaxiHyio pojib b 
paCTHTejlbHOCTH. 3t0 MOFJIO 6bITb CJieflCTBHeM 3HTOMO(J)HAbHOCTM MHOTHX ee BHflOB HJIH 
HeBbicOKOH nbutbueBOH npoayKTHBHOCTH. OTMeneHa TaKxte nbuibua Juniperus h Betula 
nana L.; nocneAHHii bha mot npnnHMaTb yHacrae b KycTaputtKOBOM apyce. 3th 3aianoMe- 
hhb caenajia V. Jankovska Ha ociioBaHHH H3yneHHa cyOpeueiiTHbix cneiapoB Kojibcxoio 
n-OBa h nonapHoro Ypajia. B na3BaHHbix cneKTpax koahhcctbo nbuibubi B. iiuna Bceraa 
33HH)KeHO B CpaBHeHHH C pOJlbK) 3TOrO BHfla B paCTHTejIbHOM IIOKpOBe. X(a)Ke B HHCTbIX 
3apocjiax B. nana Bceraa npeoOjiajtaeT nbi.iibua Betula sect. Albae (aaimbie ne ony6nnKO- 
Baiibi). 

B cneKTpax stoh cjDa3bi ripncyTCTBytOT oxaejibHbie 3epna Picea. Bnojine bo3moxcho, 
hto b ropax BCTpenajiacb enb kbpamkoboh cjjopMbi, KaK sto OTMenaeTca b coBpeMenHoii 
pacTHTenbnocTH MyHa-TyHapbi h Xh6hh KonbCKoro n-OBa (reoOoTaHHMecKoe..., 1989). H 
pa3MHOJKanacb enb b sthx ycAOBnax npeHMymecTBeHHO BereTaTHBiibiM nyTeM. 

B riepBon c£> a3e pa3BHTtta pacTHTejibnocTH nbuibubi TpaB b cneKTpax cpaBHHTenbHo 
HeMnoro. HuTepec npeacTaBAaeT caho 3epHo Armeriu maritima (Mill.) Willd. nbiAbua 
SToro THna 6bina o6Hapy*ena h b ceBepo-BOCTOHiioii Ohhahhahh Y. Vasari (1967), 
KOTOpwii oOcyxmaeT Bonpoc o npHHaanexiHOCTH ee k onpeaenemiOMy BHAy h o bo3mo;k- 
hocth HcnoAb30Banna ee juia HHTepnpeTauHH ycnoBHit OKpyxtaiomeH cpeAbi h KJiHMaTa. 
Vasari (1967) npeanojiaraeT, hto sto, cxopee, Armeria scabra Pall., HHAHLtnpyiomHH 
xoAOAHbiii KAHMaT h HaAHHHe necoMKnyTbix npH6pexatbix cooOmecTB. 

B 3 tom xce CAoe 6mah o6napyx;enbi ribinbua Linnaea borealis L. h Hippophae, mhoto 
pa3Hbix criop Pteridophyta (cpeAH KOTopbix HMeioTca bham Polypodiaceae h Lycopodia- 
ceae) n Botrychium. B cOBpeMeHHOii pacTHTeAbHOCTH KoabCKOro ri-OBa h b Xn6nHax ecTb 
aiianorn coo6mecTB c ynacTneM yKa3aHHbix pacTennii (PacTHTejibHOCTb..., 1980). B 
cneKTpax TpaB oTMeneHa nbiAbua Filipendula ulmaria (L.) Maxim., KOTopaa b cpeaHeii 
EBpone Bceiaa o6pa3yeT hhk b ajiaepeae h npe6opeane h CBHAeTejibCTByeT 06 yjiyHLueHHH 
KJiHMaTHHecKHX h TpocjDHHecKHX ycAOBHii (Jankovska, 1987). Ha ceBepe Kapeann npn- 
cyTCTBHe nbi.HbLtbi Filipendula aBJiaeTca, cxopee, npH3H3KOM yBeaHHenna npoTOHtiocTM 
rpymoBbix boa h noBbiLueHHH HHTeHCHBHOCTH o6MeHa BemecTB. AHajtoraMH coo6mecTB 
c Filipendula MOtyr 6biTb eAbHHKH KpynHOTpaBtibie, KOTopbie BCTpenaiOTCH b HacTOamee 
BpeMa b MecTax BbiKAHHHBanna 6oraTbix ipyHTOBbix boa (Ejinita h ap., 1994). 

BTopaa c})a3a pa3BHTHa pacTHTeabnocTH npnxoaHTca na BpeMa 7200—5200 ji. h. 
(niyGHHa 4.9-—4.1 m), xoraa yxe npoHJomno noAHoe 3apacTaHne npaBoaoeMa. Oa3a 
Bbiaeaena ot Hanana cBa3Hoii kphboh nbiabLtbi Picea h ao ee pe3KOro noaT.eMa. npncyT- 
CTBne OTaeabHbix 3epen Ulmus, Tilia cordata Mill., Corylus avellana L. Moxcex 6biTb 
CBnaeTeabCTBOM noTenaeHna miHMaTa. CnopaannecKH BCTpenaioTca 3epHa Salix, Junipe¬ 
rus h cnopbi Lycopodium (MeHbiue, neM b npeabiaymen cjja3e), hto tobopht 06 yBejinneHnn 
coMKnyrocTH aecOB. He6oAbutOH nnK nbiabLtbi Betula nana h nocToaiiHoe npncyTCTBHe 
iibiAbttbi Alnus cooTBeTCTByioT, cxopee Bcero, pacnpocTpaHetiHio sthx pacTennii Ha 
6oaOTax h BOKpyr 03epa. 

TpeTba cjja3a (5200—2500 a. h.) b pa3BHTHH pacTHTeAbHOCTH (rayOnna 4.1—2 m) 
HanHHaeTca c pe3Koro rioaT.eMa kphboh nbiAbubi Picea na cjjOHe AOBOAbHO 3naHHTeabHoro 
ripncyTCTBua nbiAbubi Pinus. HacTO, ho cnopaannecKH BCTpenaiOTCa 3epHa TennonioGHBbix 
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jepeebeB (Ulmus, Tilia, Quercus, Corylus)-, CHHxaiOTCa KpHBbie iibuibubi Salix, Juniperus 
h Alnus. ripMcyTCTBMe nbuibubi Betula nana mojkho jierKO o6x,acHHTb ynacTHeM 3Toro BHaa 
b coo6mecTBax 6onor h npno3epHbix nojioc. B KOHLte cj)a3bi oTMeneH hhjkhhh MaKCHMyM 
cnop Selaginella selaginoides. 

HeTBepTaa cjja3a (2500—100 n. h.) TaiQKe xapaKTepH3yeTca rocnoacTBOM nbinb- 
Ubi Picea h Pinus (rJiyOnHa 2.0—0.1 m). Cyaa no MeHbiueMy KOntmeCTBy ribuibUbi 
HeMOpanbHbix bhaob (b ochobhom bto Corylus ) h yBejiHqeHHio qncna cnop Selaginella 
(nocneanHii nmc — 700 ji. h.), miHMaT CTaHOBHTca xonoaHee. B cneKTpax TpaB h 
KycTapHHHKOB OTMeMeHbi TaKjxe iibuibua Ericaceae h cnopbi Lycopodium. 3tot cocxaB h 
b HaCToamee BpeMa THnHqen ana pacTHTenbHocxH 6ojiot h pa3pe;«eHHbix jiecoB ceBepHoii 
Kapejinn h KojibCKoro n-OBa. 

n a t a a $ a 3 a (nocneaHaa) pa3BHTHa paCTHTenbuocTH Haiujia OTpaxenne b BepxHeM 
cnoe OTjio)KeHHii (myOnna 0.1—0 m) h othochtch ko BpeMeHH, Koraa 3aecb b 1796 r. 
noaBnnca MejiOBeK (naanaapBCicHH..., 1993). B cneKTpax paiioHa HccneaoBanHa (xax n b 
apyrnx pernoHax Kapejinn) b sto BpeMa yMeHbinaeTca koahmcctbo nbuibubi Picea n 
yBejiMMMBaeTca TaKOBoe Pinus, Betula sect. Albae h Salix. B Cn,Q Hnepnmyo naii;teno 
aaxe OflHO 3epHO Cerealia ( Triticum typ). 

Pu3&umue ifeumpajibuou uacmu fioAoma Huepuuiyo 

Bo BpeMa jiMMHHMecKOH CTaaHH (8500 — 7200 ji. h.), ripeanjecTByiomeH 6o.iothom, 
nponcxOflHjto OTJioxteHHe canponena, b kotopom OTMenenbi Mtroro pa3nbix Boaopocneit, 
apyrax opraHH3MOB n nbuibna rHapocjDHTOB (pnc. 4). CocTaB BOAopocneii H3 K.iacca 
Chlorophyceae c BMaexenbcxByex o cymecTBOBaHnn Toiaa ojtnroTpocjDHoro BoaoeMa c 
MHCTOii n xojioflHoii Boaoii. Ha sto yKa3biBaioT Taxace kojiouhh xjiopokokkoboh BOaopocjiH 
Botryococcus pila\ 6ojiee pentco BCTpenanca B. braunii Klitz, xapaKTepHbiii ana fjojibiunx 
03ep. Ha cymecTBOBaHne nacTOamero 03epa (a ne 3aBOan hjih OMyTa) yKa3biBaiOT kojiouhh 
bhaob Scenedesmus, Tetraedron minimum (A. Br.) Hansg., T. regulare Kiitz. h MHorne 
BHflbi h cjjopMbi poaa Pedictstrum. C apyroii CTopoHbi, cpaBHHTejibno peaxoe npHcyxci BHe 
P. duplex Meyen var. duplex mojkct CBnaeTe/ibCTBOBaTb o He6ojibLuoH nnomaaH h.hh 
Maaoii rny6HHe 03epa. HuaHKaTopOM xonoAHoii boam MOryr 6biTb P. integrum Nag. 
(rnanHaJibHbiH pe.iHKT 03ep cpeaHeii EBporibi) h P. privum (Printz) Hegewald (BCTpena- 
lomHHCH b HacToamee BpeMa b xojioaHbix 03epax LUBenHH h ®HnnaHAHH). P. boryganum 
(Turp) Menegh. (var. boryanum, longicorne h pseudoglabrum) hmciot LunpoKoe pacnpoc- 
TpaHeHHe, ho var. longicorne BCTpenaeTca npoKae Bcero b 6o.iOTHbix oaHroTpotjaibix 
Boaax. 

Fpynna BHaoB Boaopocaeii H3 poaa Trachelomonas (onpeaeaeHbi npoc}). Hanus Ettl, 
EoTaHHHecKHii h ncTHxyT, r. Ilpara) TaKxte xapaKTepHa ana osepubix 6hotohob. B stom 
ate cnoe H. CToiixHHa oTMeTHna h anaTOMOBbie BoaopocnH. O cymecTBOBanHH 03epH0H 
CTaaHH roBopHT h KpHBaa nbuibubi Potamogeton, acTepocKnepenabi Nuphar h nacTH 
Daphnia (Cladocera). Cpean MaKpoocTaTKOB HaiiaeHbi Taxace Scirpus lacustris L., Typha 
h Glyceria. 

B pa3pe3e, Ha myOHHe 4.4—4.5 m, bhaho Hanajio o6MeneHHa h 3apacTanHa 03epa: 
pe3KO HCHe3AH BoaopocnH h nbuibna Potamogeton (pnc. 5). H3 OeperoBoii nojiocbi h 
cnnaBHH b neHTp KOTJiOBHHbi npHHOCHAHCb ocTaTKH pacTenHii: Menyanthes trifoliata L., 
Comarum palustre L., Calliergon. Drepanocludus, Scorpidium scorpioides (Hedw.) 
Limpr. C sthmh MaxpoocTaTxaMH xopomo cornacyeTca h npHcyTCTBHe cnop Bryales b 
CYIR. O 3apacraHHH 03epa CBHAeTenbCTByeT Taxate xpHBaa BoaopocnH Botryococcus pila, 
aBnaromeiica HiiAHKaTOpOM HanHMHa ocTaTOHHbix boaocmob cpean 6oaot, nocTenenno 
3apacTaK3mHX Menyanthes trifoliata, Comarum, Equisetum. 

no cocTaBy pacTHTeabHbix octatkob Topeka BbiaeaeHbi h peKOHCTpyHpoBanbi 4 CTaaHH 
B pa3BHTHH paCTHTCAbHOCTH (pHC. 5), B KOTOpbIX OTpa)KaeTCa IIOCTeiieHHOe CHHJKeUHe 
oOBOAHeHHOCTH 60A0Ta. 

Ha nepBoii CTaaHH (5600—4220 a. h.) aoMHHHpoBano coo6mecTBO Carex lasiocarpa 
+ Menyanthes trifoliata-Scorpidium scorpioides. npHcyrcTBHe Rhizopoda (Amphitrema 


29 




*V3 ‘ o Hngfitrj 


WOO 20 SOO W W 20 

Phc. 4. fliiarpaMMa njiaHKTOHHbix opramoMOB (ckb. 55 6ojiOTa HHcpMmyo; cm. pile. 3). 
KpHBbie OTjieahnbix TaKCOHOB nocTpoetibi no atko-'iKmiOMy iix KoannecTBy. 














































flavittn Pen) h Fungi (Microthyrium, Tilletia sphagni) CBH3ano c pa3BHTHeM ccJraniOBbix 
coo6mecTB, a b aamioM cayaae — c noaBJieHHeM MHKponoBbiiueHHii H3 Sphagnum 
warnstorfii (ero oCTaTKH b 3tom cnoe Topcjra coCTaBaaioT 5 — 10 %). 

Bropaa CTaaHa (4220—1200 a. h.) xapaKTepH3yeTca rocnoacTBOM cooOmecTBa Carex 
lasiocarpa-Scorpidium scorpioides. 3thm aByM 3TanaM conyTCTBOBajiH Muorne Fungi 
(Enwphlyctis lohata, Gelasinospora h ap), Rhizopoda (Amphitrema flavum, Assulina) h 
Rotatoria ( Hahrotrocha ), aBjiaiomHeca HuaHKaiopaMH Raaxcribix h xncabix MecTOo6nTa- 
hhh. 

B TpeTbeii craann (1200 — 100 a. h.) npeoOaaflaan cooOmecTBa Carex lasiocarpa+ 
Eriophorum vaginatum - Sphagnum warnstorfii c ynacraeM Selaginella selaginoides. 
3aecb TaKjxe OTMeneribi Fungi ( Entophlyctis lohata, Gelasinospora), Rhizopoda (Amphit¬ 
rema flavum) h MHoro Rotatoria ( Hahrotrocha ). 

riocaeanaa, neTBepTaa, CTaana (100 ji. h. — HacToamee BpeMa) npeacTaBaeHa anna- 
KOMnneKcaMH, b KOTopbix iia Me30-ojmroTpo(}5Hbix xomcax aoMHimpyioT cooOmecrBa 
Ericaceae - Eriophorum vaginatum + Baeothryon cespitosum - Sphagnum fuscum c o6h- 
jitteM Rhizopoda (Assulina). B ueHTpe 60/1 ot a no HacToamero BpeMeHH coxpaunjiocb 
ocTaTomioe 03epo. 


JJuHaMUKa pacmumejibHOcmu u miuMama 

PeKOHCTpyKKHH npnpoanbix ycaoBHH h pacTHTeabHOCTH onnpaiOTca iia CEIJI, 6oaoTa 
HHepumyo h 4 Cn,U, H3BecTHbix no aHTepaType aaa TeppHTopim napxa: 03 . naanaapBH 
(Eaniia h ap., 1994), 03 . MaiiTioaaMnH (3xMaH h ap., 1995), 03 . llponlampi (Huttunen et 
al., 1994), 6oaoTa c BepimtHbi ropbi HyopyHen (Huttunen, Koutaniemi, 1993). Kpoxie 
Toro, Hcnoab30BaHbi apyrne aHTepaTypHbie hctohhhkh o npHMbixaiomHx pernonax, rae 
npHBoaaTca Clin (cm. Bbirne) h aaHHbie no peabetjjy coBpeMenHoro aanamat^Ta (no: 
TpoMueB h ap., 1995). CBeaeHHa o naaeoKJiHMaTe ripHBeaeHbi no anTepaTypHbiM aaiiHbiM 
(KaHManoB, EanHa, 1984; Emma h ap., 1995; KattManoB, 1996). 

<topMHpoBaiiHe pacTHTeabHOCTH Haaaaocb Bcxope nocae Taaima aeaHHxa: 10 000— 
9500 a. h. (KoyranHeMH, 3xMaH, 1993), t. e. co BTopoii noaoBHHbi npe6opeaaa. Xapax- 
TepncTHKa npnpoaHbix ycaoBHii ot 10 000 ao 9000 a. h. npttBoaHTca no anTepaTypHbiM 
aanHbiM. Ha oOnajKHBmHxca Bepimmax rop, cxopee Bcero, BCTpenaancb jirniib necoMKHy- 
Tbie cooOmecTBa, HanoMHuaiomHe coBpeMeHHbie apKTH nee Kite nycTbinn. Hnare no ckjio- 
HaM k hhm npHMbiKajiH KycTapHH4KOBO-3eneHOMOumbie TyHapbi H3 Betula nana, Salix, 
BHaoB Lycopodium, Diphasiastrum. B pacnaaxax h na ciaiOHax 6bum o6nabiibi Bistorta 
major S. F. Gray, Urtica, Filipendula, Rumex, Thalictrum, BHabi Rosaceae, Fahaceae, 
Ericales. floMHiinpoBaaH 3aecb Betula czerepanovii Orlova h KyciapuHKOBbie BHabi Salix. 
BnoaHe bo3mo>kho, hto BCTpenaaHCb h HH3Kopocabie (JjopMbi Picea. 3a TaiomHMH 
aeaHHKaMH (cuoKHHKaMH?) «aBHi aaHCb» nepHraauHaabHbie HecoMKnyrbie cooOmecTBa H3 
Artemisia h Chenopodiaceae. 

Hhjkhhc nacTH cicaoHOB rpaa h aoaHHbi 6biaH 3anaTbi peaxocToimbiMH aecaMH H3 
Betula puhescens Ehrh. h B. czerepanovii (rana coBpeMeHHbix aecorynap Koabcxoro 
n-OBa). MejKrpaaoBbie aenpeccnn h paxioMbi KpHCTaannaecKoro mHTa 6biaH 3anaTbi 
03epaMH, cyMMapHaa naomaab KOTopbix 3naaHTejibHO npeBbimaaa coBpeMeimyio. B 
nepBOM Bapname jiaHauratJrra 03epnocTb cocTaBaajia npHMepHO 10 %, bo btopom — ao 
30 % ( 3 a caeT 6oaoT 03epHoro reHe3Hca h 6ojiee Bbicoxoro ypoBHa BoaoeMOB). KaHMaT 
6bia cyxHM h xoaoaHbiM. JleTHHe h 3hmhhc TeMnepaTypbi HHxce coBpeMeHHbix Ha 2—4 °C, 
ocaaKOB Menbuie Ha 100—150 MM/roa. 

Una BpeMeim 9000—8500 a. h. peKOHCTpyKUHH caeaanbi no anTepaTypHbiM aamibiM, 
a aaaee b KanecTBe onopHoro pa3pe3a OepeTca CElfl HHepHmyo. HTax, ot 9000 ao 
7200 a. h. (BO + AT-1) Ha BepmHHax rop no-npexmeMy Obian pacnpocTpaneHbi xycTap- 
HHHKOBo-3eaenoMomHbie h aHiuaiiHHxoBbie Tynapw. noac 6epe30Boro xpHBoaecba, Bepo- 
btho, coxpaHHaca, ho anuib Mexray TyHapaMH h cochobbimh aecaMH, xoTopbie CTanoBaTca 
aoMHHHpyioiUHMH Ha paBHHuax h cxaoHax rpaa. C onpeaeaeHHoii yBepennocrbio mojkho 
roBopHTb o tom, 4TO aeca Bee eme 6bian peaxocTorinbiMH, 6jih3khmh no cocTaBy k 
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coBpeMeHHbiM JiecaM neHTpaabHoii hecth KoabCKoro n-OBa. 3to noaTBepjKaaeTca npncyT- 
CTBHeM bo Bcex crw Juniperus h 3 na4HTeabHoro KOAHnecTBa bhaob Lycopotliaceae 
(Lycopodium annotinum L., L. dubium Zoega, Diphasiastrum complanatum (L.) Holub, 
D. alpinum (L.) Holub, D. tristachyum (Pursh) Holub). Ha CKaottax rpaa h b pacnaaxax 
BCTpewajiHCb 6epe30Bbie Jieca H3 Betula pubescens c npHMecbio B. czerepanovii, Juniperus, 
Sorbus, Salix h apyrnx KycTapHHKOB. B tpebahom noKpoBe 6biAH oGujibHbi Filipendula 
ulmaria, Rumex, Urtica, Bistorta major, Thalictrum, bham Asteraceae, Rosaceae. no-BH- 
jHMOMy, Bee eme cymecTBOBariH nepHraanHaabHbie HecoMKnyTbie coo6mecTBa H3 Artemi¬ 
sia h Chenopodiaceae, no yxce c ynacraeM Armeria, Hippophae h Ephedra. Eepera 03ep 
3 apacTajiH Phragmites australis (Cav.) Steud., Glyceria, Typha, Equisetum. B MejiKOBOAb- 
hx 03ep 6hah pacnpocTpaHeHbi 3apocaH Potamogetorr, b Boae ekthbho pa3BHBanHCb 
BoaopocAH h apyrae naaHKTOHHbie opraHH3Mbi. 03epHocTb neMnoro yMeHbmHaacb: b 
KpynHorpaaoBOM peabet^e — ao 5—7 %, b cpeaHerpaaoBOM — ao 15—20 %. K/iHMaT 
CTaHOBHTca Tenaee, c SKCTpeMyMOM Tenaa 8500 a. h., TeMnepaTypbi Hioaa h aHBapa 6mah 
oaH3KH k coBpeMeHHbiM (no: EjiHHa h ap., 1995; KaHManoB, 1996), ho yxe 8000 a. h. 
ohh noHH3HaHCb b HioAe Ha 1 — 2 °C, a b aHBape — na 4 °C; koahhcctbo ocaaKOB 6hjio 
0.1H3K0 K COBpeMeHHOMy. 

7200 — 5200 a. h. (cepeaHHa AT-nepnoaa) — BpeMa noasaeHHa h pacnpocTpaHeiiHa 
ean Ha t^one rocnoacTBa cochobmx aecoB. flocTaTOHHO BbicoKaa TenaooOecneneHHocTb 
npHBeaa k cTaHOBaeHHio cpeaneTaexHOH pacTHTejibHOCTH h noBbimeHHio rpaHHttbi aeca 
b ropax. Ha hx BepmHHax coxpanHaH cboio poab peaxoaecba, KOTopwe coaeTaancb c 
xycTapHH4K0B0-3aaeH0M0UJHbiMH TyHapaMH. 

5200 — 2500 a. h. (BTopaa nojiOBHHa AT-nepnoaa + SB) — BpeMa rocnoacTBa eaoBbix 
aecoB. npHcyTCTBHe b cneKTpax ribiabubi Ulmus, Quercus, Tilia h Corylus avellana (ot 
5200 ao 2500 a. h.) no3BoaaeT oueHHTb sto BpeMa xax HanOoAee Tenaoe h CHHTaTb, hto 
aeca 6biAH 6ah3kh k cpeaHeTaexHbiM. Bonpoc o tom, ynacTBOBaan ah 3th aepeBba b 
cocTaBe aecoB, aocTaTOHHo aHCKyccHOHHbiii. Mojkho npeanoaoxcHTb, hto Bca 3Ta iibiabaa 
6 biaa 3aHeceHa BeTpoM c 6oaee kokhwx TeppuTopHM hah hto Bce-iaxH b OTaeabHbix 
oaaronpHaTHbix no MHKpoxaHMaTy h iiohbem SKOTonaM motah BCTpeaaTbca OTaeabHbie 
aepeBba Ulmus, Tilia h xycTbi Corylus. riocaeaHee npeanoaoxeHHe ocuoBano na tom, 
hto h cennac xypTHHbi Ulmus h aaxe AHimaKH aanabimeBbie (Tileetum convallariosum) 
OTMeaeHbi b 3aoHe>Kbe h b 3anoBeaHHKe «KHBaa» (Ky3HenoB, 1993), xotb loxaiaa Taiira 
HaxoaHTca na 100 — 120 km io>KHee sthx pernoHOB. Biioahc bo3mo>kho, hto b cneKTpax 
AT-nepnoaa CnjI, HnepHmyo nbiabaa sthx HeMopajibHbix BHaoB 6biaa h 3 aH0CH0H, h 

MeCTHOH. 

HTaK, Ha paBHHHax, CKaoHax rpaa h TyHTypn c 5200 ao 2500 a. h. 6bum pacnpocT- 
paHenbi eabHHKH 3eaenoMoiuHbie, rae b KycTapHHHKOBOM apyce aoMHHHpoBaa Vaccinium 
myrtillus L., mcctemh BCTpenaancb Chamaepericlymenum suecicum (L.) Ascher. et 
Graebn., Lycopodium annotinum, Diphasiastrum tristachyum. K pacnaaKaM 6bian npn- 
yponeHbi eabHHKH TpaBaHbie c ynacraeM Filipendula ulmaria h BHaoB Polypodiaceae 
(Phegopteris connectilis (Michx.) Watt; e cbctahx cocnaKax o6naeH 6 hji Pteridium 
aquilinum (L.) Kucn.). 

KaKOBa 6biaaaoaa cocHOBbix aecoB? Cxopee Bcero HeOoabmaa: ohh 6biAH npHypoHeHbi 
b ochobhom k cyxHM KaMeHHCTbiM ynacTKaM rpaa h TyiiTypn. Eepe30Bbie aeca H3 Betula 
czerepanovii (bo3mo>kho, peaKOCTOHHbie), KOTopwe 3aHHMaan BepmHHbi rop h BepxiiHe 
nacTH ckaohob, coHeTaancb c HeOoabLUHMH no naomaaH KycTapHHHKOBo-3eaenoMomHbiMH 
TyHapaMH. 3apocAH 6epe3bi nyujHCToii BCTpeHaaHCb h b aoaHHax c BaaxcHbiMH noHBEMH, 
rae k Hen npHMemHBaaacb h oabxa. 

rioxojioaaHHe 2500 a. h. b Cnfl HHepHmyo oTpa3Haocb b yMeHbmeHHH nbiabubi 
aepeBbeB h b eaHHHHHOH BCTpenaeMOCTH HeMopaabHbix BHaoB, cpeaH KOTopbix name 
BCTpenaeTca Corylus avellana. TocnoacTByiomHM THnoM jieca rio-iipe^HeMy ocTaerca 
eabHHK 3eaenoMoiUHbiH, ho yxe 6 ah3khh k coBpeMeHHbiM ceBepoTaexHbiM. B KycTapHHH- 
kobom apyce npncyTCTBOBaaH BHaw Vaccinium, Ledum h apyrne Ericales. 

TaKHM o6pa30M, b pacTHTeabHOM noKpoBe c 5200 ao 2500 a. h. nponcxoaaT H3Mene- 
HHa, HanpaBjieHHbie BHanaae Ha ycaojKneHHe cTpyKTypbi cooOmecTB h (JtopMHpoBaHHe 
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comkH yToro npeBocToa, cooTBeTCTByiomero coBpeMeHHbiM cpeflHeTaexiibiM JiecaM. TaKHe 
KjiHMaKCOBbie ejioBbie neca cymecTBOBajiH nojiro — npHMepHo 2700 jieT. flocjie noxojio- 
naiiHH 2500 ji. h. Haqanncb ObiCTpoe BbinaneHne H3 noKpoBa HeMopajibno-OopeanbHbix 
BHiiOB, CHHJKeHHe OoHHTeTa apeBOCToeB h H3pe)KHBaHHe enoBbix jiecoB, KOTopbie npno6- 
peTaiOT ceBepoTaejKHbiii o6jihk. 3th Jieca, rocnoncTBOBaBiHHe hohth no coBpeMeHHoc™ 
(100 ,i. h.), coweTajiHCb c 6ojiOTaMH pa3Hbix thiiob h 3a6ojioqeiiHbiMH JiecaMH. CbepHOCTb 
iianpaBjieHHo CHHxajiacb h cocTaBjiajia b xpynHoipanoBOM pejibecJje okojio 5 %, a b 
cpennerpanoBOM — no 10 — 15 %. 3a6ojioqeiiHOCTb yBejmqHjiacb no 10 h 20 % cootbct- 
CTBeHHO. 

H3MeHeHHe npHponbi b nocjiejiHHe 100 jieT CBa3ano npeHMymecTBeiino c aiiTponoren- 
iibiM cjiaKTopoM: ocBoeiiHeM qeJioBexoM OjiaronpHanibix axoTonoB BOKpyr 03 . flaaiiaapBH 
h npyi Hx 6ojiee mcjikhx 03ep. Bbipy6xn h BbnxnraHHe JiecoB npHBejiH k yMeHbuieHHio 
njiomanH ejibHHKOB h pacnpocTpaHeHHio cochhxob h 6epe3HaxoB. 3to nonTBepacnaerca 
HCTopHiecxHMH HCTOiHHKaMH (IlaaHaapBCKHH..., 1993), me HMeioTca CBenenna o noaB- 
jieHHH riepBbix (Jjhhcxhx ocejuibix riocejieHHii b 1769 r. 

3aKjnoHenne 

B Te3HcnoM BHne eme pa3 nonqepxHeM CBeaeHHa o jiHHaMHxe pacTHTejibiiocTH, 
nojiyneHHbie no Cnfl HHepHuiyo. HaqHHaa c 8500 h no 8000 ji. h. noMHHHpoBajiH 
cocnoBbie Jieca ceBepoTaexHoro o6jiHxa, xoTopbie Ha cxjionax rop cMenajmcb peaxocToii- 
HbiMH 6epe3HaxaMH, a na hx Bepumnax — KycTapnHqKOBo-3ejieHOMouiHbiMH h jiHLuaHHH- 
KOBbiMH TyHnpaMH. B 03epax pa3BHBaeica njiaHXTon, a c 7200 ji. h. naqHHaeTca 3a6ojia- 
qHBaHHe niy6oKHx nenpeccHii. no 6eperaM 03ep, pex h pyqbeB pacnpocTpaHaioTca 3apocjm 
Salix, Alnus h Betula nana. B nepnon c 8000 no 7200 ji. h. iia paBHHiiax cocnoBbie Jieca 
conoMHHHpyioT c 6epe30BbiMH, cjioxceHHbiMH Betula pubescens h B. czerepanovii. rioc- 
jienHHe nofliiHMajiHCb bmcoko no cxnoHaM ipan h TyurypH, a Ha BepuiHHax cMeHajiHCb 
TyunpaMH. Jieca iio-npexueMy coxpanajm ceBepoTaoxiibiii o6jihk. IloaBnaioTca nepBbie 
6ojioTa. BpeMa 7200—5200 ji. h. BHOBb xapaxTepH3yeTca npeoOjiananHeM cochobhx, no 
yxe cpenneTae>KHbix jiecoB. 3naqHTeJibHOH ciaHOBHTca npHMecb b cocHaxax ejiH, xoTopaa 
(JiopMHpoBajia yxe h OTnejibHbie MaccHBbi. Eepe30Bbie coMXHyrbie h penxocTOHHbie jieca 
noMHHHpoBajiH na BbicoxHx CKJionax rop h, BepoaTHo, naxe na hx BepuiHiiax. Eojioia 
xax 03epHoro, Tax h cyxonojibHoro reHe3Hca CTaiioBaTca THnHiHbiMH jijih jiaH,mua4>Ta. B 
TeieHHe Bcero nocjienyiomero BpeMenn, no 2500 ji. h., rocnoncTByioT ejioBbie Jieca 
cpeflHeTaexcHbie, a 3aTeM — ceBepoTaexiibie. Hna SA-nepHona xapaxTepHo npncyrcTBHe 
3HaqHTeJibHoro xojmqeciBa cnop Selaginella selaginoides (b coo6mecTBax 6ojiot). 3a6o- 
jioneHnocTb npH6jm>xaeTca x coBpeMeHHoii: 10—15 % — b xpynHoipanoBOM pejibecJje, 
no 30 % — b cpenHerpanoBOM. B nocjiejiHHe 100 jieT CTanoBHTca 3aMeTHbiM aHTponoren- 
Hoe BjiHHHHe iia pacTHTejibHocib. Oho npoaBjiaeTca b HexoropoM yMeiibmeHHH ejioBbix h 
pacnpocTpaHeiiHH cocHOBbix h 6epe30Bbix jiecoB. 

rioneBbie HccJienoBaiiHa, xaMepajibHaa o6pa6oixa MaTepnajia h HanHcanne ciaTbH 
BbinoJiHeHbi npH (JjHiiaHCOBOii nonaepxxe PoccHiicxoro (Jjoima (JjyHnaMeHrajibHbix nccjie- 
noBaHHii (npoexT 96-04-48004). CnopoBO-nbuibueBoii h ajibrojioiHHecxHii anajiH3bi — 
npn (JjHHancoBOH nonaepxxe npoexTa 206/96/1223 rpaiiTOBoro areHTCTBa Memcxoii 
Pecny6jiHXH. 
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SUMMARY 


Dymanics of vegetation and climate of the Paanajarvi National Park in Holocene was studied 
by geobotanical, mire, paleobotanical and radiocarbon methods. Besides palaeobotanical methods, 
some living organisms such as Algae, Fungi, Rhizopoda and Rotatoria were analyzed for the first 
time. To increase the reliability of reconstruction, sub-recent spectra for all major types of habitats 
used to obtain habitat-vegetation relation coefficients were analysed. Time boundaries were 
determined for the evolutionary stages of zonal and local palaeovegetation by direct absolute age 
l4 C determination or by estimation of peat increment. Forests were shown to be predominant types 
since the mid-Boreal period (8500 y. a.). The following succession occurred: north-taiga pine forests 
combined with thin birch forests (8500—8000 y. a.) —♦ north-taiga birch-pine forests (8000— 
7200 y. a.) — 1 * middle-taiga pine forests (7200—5200 y. a.) —♦ middle-taiga spruce forests with thin 
pine forests (5200—2500 y. a.) —♦ north-taiga spruce forests with individual pine forests 
(2500 y. a. — present time). The evolutionary stages of forest and mire vegetation are correlated 
with changes in hydrological regime and climate. It is shown that the former lake regime can be 
reconstructed by analyzing the composition of algae and other organisms. 
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O. V. REBR1STAYA, O. V. KH1TUN. BOTANICAL-GEOGRAPHICAL FEATURES OF THE CENTRAL 

YAMAL FLORA 

BnepBbie ana 51.Ma.na npHBenen crhcok 3 noKanbHbix cfmop LleHTpanbHoro 51.Ma.na (noanona ceBepnwx 
ranoapKTHqccKHX Tyimp), nacHHTbiBaioiUHH 170 bhaob, oTHocgiUHxca k 35 ceMeiiCTBaM. 81 pony. 3™ noKajib- 
Hbie cfi.nopbi OT.nnqaioTca ot TaKOBbix toh ace nojnoHbi apyrax peraoHOB Apkthkh nHaHHTenbHOii oOeaHennocrbio 
Ha bhaobom ypoBHe npw HennaqHTe.nbHOM o6ejHeHHH Ha6opa ceMeiicTB. B noxanbHbix (fmopax flMana BHabi 
apKTHqecKOH cfipaKUHH He3iiaHHTe.nbHO npeo6.naaaiOT (3a caeT coGctbchho apKTHMCCKH x h apKToajibrmiiCKHx 
BuaoB npw MiiHHMyMe MeTaapKTHaecKHx) Haa ranoapKTHHecKOH; b aKTHBHOM aape (fuiopw aoMHHiipytoT 
ranoapKTHHecKHe BHaw. CpeaH aoaroTHbix cfipaKUHH a6coaioTHO npeo6aaaaiOT unpayMnojiapubic bium (57.5— 
59.9 %). B pacTHTeabHOM iiOKpoBe aoMHHHpytOT cTeHOTormbie (47.4—52.9 %), mnKoaKTHBHbie h HeaKTHBiibie 
BHaw (53.6—63.5 %). B aHTponoreimo TpaHCtjnopMHpOBanHOH .noKaabHOii cfi.nope «B0BaneHK0B0» Hiic.no BHaoB 
cHHXceHO 3a cneT ubinanemig npencTaBHTeneii ceMeiicTB Asteraceae. Fabuceae, Violaceae, BOTpocna aoaa BHaoB 
SopeaabHOti cfipaKUHH, H3MeHHaaCb .naH.niuacfnHag aKTHBHoeTb puna BHaoB; B03poc.na ponb BHaOB-neiiTpocf>njiou 
h ueHocf>o6Hbix BHaoB, cHH3Haacb poab Bbicoxo- h cpeaHeaKTHBHbix BHaoB, b uenoM ycHneHa poab iieaxTHBiibix 
BHaoB. Bee 3 aoKaabHbie cfmopbi oTHoegreg k oaHOii KOHKpeTHOii tjiaope — a.ne.MeHTapHOMy cjxnopiiCTHHecKOMy 
paiiOHy. 

n-oB 5lMaii — OflHH H3 naHMeHee ocBemeiinbix b jiHTepaType peiHOHOB Apkthkh. 
CBeneHHa o cjaiope h pacraTenbHocTH stoto ipoMaanoro nonyocnpoBa, ripoTHnyBLueroca 
c lora Ha ceBep 6ojiee neM Ha 700 km, OainpyioTca Ha oTpbiBOHHbix c6opax KOHiia 
XIX —Hanajia XX b. h KacaioTca OeperoBbix nacTeii hh6o ceBepo-3anaaa (Trautvetter, 
1879; Kjellman, 1883; Sirjaev, 1923; TeiiKenb, 1925, 1926), jih6o KpaHHero roio-BOCTOKa 
(riHrHaTTH, 1915; Cano)KHHKOB, HHKHTHna, 1923) n-OBa flMan. CBeneHna o (}}jiope h 
pacTHTeJibHOCTH cpeflHHHOii nacTH n-OBa 5lMan iioaBHJincb 6naroaapa SKcneaHiiHH 
B. M. TKHTKOBa (1913). Oh npHBoaHT ciihcok 88 bhaob cocyancTbix pacTeHHii, npnneM 
63 yKa3aHbi BnepBbie ana noayocTpoBa. B aaabHeiiiiJeM aaHHbie o (Jwope h pacTHTeabnocTH 
nonoaHaancb b pe3yabTaTe reo6oTaHHaecKHx h 3eMjieycTpoHTeabiibix pa6oT (AHapeeB, 
1934; HHKoaaeBa, 1941). 

CBeaeHHa o pacTHTeabHOCTH noabiTOxeHbi npn co3aaiiHH KapTbi «PacTHTeabiiocTb 
3anaaHOCH6HpcKoii paBHHHbi» (1976) h noacHHTeabiioro TeKCTa k Heii (MjibHHa h ap., 
1985). OcHOBHbie rep6apiibie KoaaeKUHH pacTeHHii n-OBa flMan xpaHaTca b repOapnax 
hm. n. H. KpbiaoBa npw Tomckom rocyaapcTBeHHOM yHHBepcHTeTe (TK), EoTaHHHecKoro 
HHCTHTyTa hm. B. JI. KoMapoBa (BHH) PAH (LE), MocKOBCKoro rocyaapcTBeHHoro 
yHHBepcHTeTa (MW). 3 th MaTepHaiibi b CBoe BpeMa 6binn o6o6meHbi bo «<t>nope 3anaaHoii 
Ch6hph» (1927—1964). Cornacno hm, $nopa n-OBa 5lMan npeacTaBaaaacb oneHb 6eaHOH, 
c OTcyrcTBHeM mhothx apKTHnecKHx h apKToanbnHHCKHX BHaoB (ToaManeB, Pe6pHCTaa, 
1970; lOpueB h ap., 1978). 

Baaroaapa pa6oTaM 2-ii noaapnoii SKcneaHUHH BHH AH CCCP (BHH PAH) na 
n-OBe 5lMaa c 1976 r. HaKonaeH 6oabujoii MaTepnan no ero (}}aope. Pa6oTa npoBoanaacb 
MeToaoM KOHKpeTHbix cjDjiop (ToaManeB, 1931, 1974) no nporpaMMe 6oTaHHKO-reorpa(}3H- 
necKHx 3TaaoHOB (lOpueB, KaMeaHH, 1987). noayaeHiibie aaHHbie nacTHHHo bouuih b 
«ApKTHHecKyio canopy CCCP» (Bbm. 8—10; 1980—1987). Bbian ony6aHKOBanbi MaTepn- 
aabi no aHaaH3y OTaeabHbix noKanbHbix (}3aop (Pe6pncTaa, 1987; Rebristaya, 1990), o 
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reorpac|)HHecKoe no.ioaceHHe Hiynennbix c|xiop. 

/ — .1<D «HepOMaaxa»; 2 — JIO «HrapaHaTo»: .? — J1<D «DoBa- 
neHKOBO». 3amTpnxoBana n,iouiaAb KQ «Mop:ibiaxa». 


peaxnx h ny>xaaiomHxca b ox pane BHaax (Pe 6 pnc- 
Taa, KDnax, 1975 ; PeGpHcraa, 1991 , 1992 ), o 
pejiHKTOBbix BHaax (PeOpncTaa, 1995 a) h t. a. 
Oanaxo ao chx nop He Gbiao ony 6 aHxoBaHO hh oa- 
Horo nojiHorocnncKa jioKajibHoii (Jxiopbi (JIO) hjih 
cirncKa BHflOB xaxoro-an 6 o paiioHa n- 0 Ba flMaa, 
hto 3 aTpyanae 7 oueiiKy BHuoBoro paiiioo 6 pa 3 Ha h 
xoppexmoe cpaBHeiine cfjnopw noayocrpoBa c 
(jinopaMH apyrnx cexTopoB Apkthkh. 

Oaopa n- 0 Ba flMan k HacroameMy BpeMenn 
nacHHTbiBaeT 405 bhaob, 4 Bnaa npeacTaBaeHbi 
2 iiojiBHflaMH (Bcero 409 TaxcoHOB). B nacTo- 
ameii CTarbe iiyOimxyeTca nojinbiii ciihcox co- 
cyjHCTbix pacTenHH Oacceiina p, Mopawaxa — 
xpyiiHeiinieii pexn UeiiTpaiibHoro flMaaa, Bnaaa- 
K)ineii b Kapcxoe Mope. 3 tot paiioH b riocaeaHHe 
roabi axTHBHo ocBaHBaerca ra30Boii npoMbim- 
jieHHOCTbio, iaecb pacnojioxceno xpymioe Eo- 
BaHeHxoBexoe rasoxonaencariioe MecTopoxae- 
iine, xo3aHCTBemiaa aeareabHocrb (pa3Beao>i- 
Hbie, cTpoHTejibHbie h axcnayaTauHOHHbie 
paOoTbi) npHBoanT x cepbe3HbiM HapyuienHaM 
4>jiopbi h pacTHTejibHOCTH. HaniH namibie rio3BO- 
jiaioi 3a(}3HxcHpoBaTb coBpeMeHnoe cocToaHne 
4>jiopbi h BbiaBHTb ee aiiTponoreiiiiyio aniiaMHxy. 

MccjieaOBaHHa npoBoanancb b 3 iiyuxTax 
Gaccefina p. Mopabiaxa (cm. pHcynox). 

1. JIO «HepoMaaxa» (70° 1 0'c. m„ 
69° 10' b. a.). Oxp. 03 . Hioaa-noaTO b cpeaiieM 
TeneiiHH p. Mopabiaxa, Moxaypenbe pex Hepy- 
Taaxa h Hryaaaxa (15 Hiona—2 aBrycTa 
1990 r. — O. B. PeOpncTaa, M. KD. Tena-ran- 
xob, B. B. TojiyOxoB, C. A. ripHCTaxcmox). 06- 
caeaoBaiiHaa njiomaab — 75 xm 2 . 

2. JIO «HrapaHaTO» (70°15' c. m., 68°55' b. a-)- B 15 xm ceBepHee JIO «HepoMaa- 
xa». Oxp. 03 . HrapaHaro b Moxaypeabe pex Mopabiaxa h Ceaxa (4 — 14 aBrycTa 
1991 r. — O. B. Pe 6 pncTaa, O. B. Xn-ryii, M. B. HepHaabeBa: 8—15 aBrycTa 1992 r. — 
O. B. Pe 6 pHCTaa, M. KD. TeaaTHHXOB, O. B. XnTyH, M. B. HepHaabeBa, C. A. flpHCTaa<- 
hiox). OGcaeaoBaHHaa naomaab — oxono 100 xm 2 . 

3. JIO «EoBaHeHKOBO» (70°20' c. m., 68°20' b. a.). B 25 xm x ceBepo-3anaay or JIO 
«HrapanaTO». ripaBo6epe)Xbe p. Ceaxa b oxp. noc. EoBaHeHxoBo (4—22 aBrycTa 
1989 r. — O. B. Pe6pncTaa, O. B. XnTyn, E. B. Berpniia, T. B. BbmaeB). OOcaeaoBan- 
Haa iuiomaab — 72 xm 2 . 

Comacuo 6oTanHxo-reorpacj3H4ecxoMy paiioHHpoBaHHio, H3y4eniibie aoxaabiibie 
cjjaopbi pacnoaoxcenbi b uoa3one ceBepHbix iHnoapxTHHecxHx TyHap (KDpueB h ap., 1978), 
HMenyeMbix Taxjxe THnHHHbiMH (TopoaxoB, 1935) h ceBepubiMH cy6apxTH4ecxnMH (Mab- 
HHa h ap., 1985) TyHapaMH. 3 tot parion aaxce b npeaeaax n-OBa flMan BbiaeaaeTca cbohmh 
aanaiua(}3THbiMH ocoOennocTHMH: aaa Hero xapaxTepHbi o 6 iuhh yxaon mcctiiocth x 
ceBepo-3anaay, nonoroyBaaHCTbiH pejibec}}, 3HaaHTeabHbie (ao 65 m) BbicoTbi Haa ypoBiieM 
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Mopa. 3aecb xoporno BbipaxceHbi Bee TeppacoBbie reoMop^oaornqecKHe ypoBHH: Kasan- 
ueBCKaa (BepxnenaeHCTOueiioBaa) Mopcxaa paBiiHHa (45—65 m naa yp. m.), Tpeiba 
MopcKaa (3bipaHO-KaprHHCKaa) Teppaca (25—35 m hbu yp. m.), BTopaa Mopcxaa (xaprHH- 
cxo-capTaHCKaa) Teppaca (14—20 m naa yp. m.), ocraHubi nepBoii MopcKoii reppacbi 
(7—12 m Haa yp. m.) h 03epiio-pe4Hbie (roaoaeHOBbie) Teppacbi (5—10 m naa yp. m.) 
(IlpHpoaa ^Maiia, 1995). HaaneBHyio noBepxHocTb BbixoaaT ramibi h cyranHKH, Goabmeii 
qacTbio MopcKoro renesHca; necaaiibie rpyHTbi orpaHHaemio pacnpocTpanenbi b aojmnax 
pex h no xpaaM yBaaoB. flpeHHpoBaiiHocTb paBHHHbi aocTaToaHO Bbicoxa, 3a6oaoqeHHOCTb 
caa6aa. noaorue Boaopa3aeabHbie yBaabi npope3anbi MHOioqHcaeimbiMH pyabaMH h 
peaxaMH, b hx BepxoBbax b BoaocOopiibix aapxax o6pa3yioTca CHCTeMbi iay6oKHx OBpaiOB 
c onoa3naMH Ha cicaoHax. flaa paiioHa xapaKTepHbi npoaeccbi KpHorenHoro onoa3anna 
cmoiiob; onoji3HH hmoot pa3Hbin B03pacT, h b 3aBHCHM0CTH ox axoro pacTHTeabHOCTb na 
hhx naxoaHTca na pa3Hbix CTaaHax BOCCTaHOBaeima (PeOpHCTaa h ap., 1995). Xloiinna 
p. Mopawaxa b panone HccaeaoBaiiHa aocTHiaeT Lunpnnbi 10—20 km, ona iaGoaoqena, 
Miioro Kpyniibix h mcjikhx 03ep nepeMe>KaioTca c ocTaHuaMH nepBon h BTopoii MopcKHx 
Teppac. rioqBbi pafiona npeacTaBaenbi pa3JiHmibiMH BapnaHTaMH kom6hh3uhh kpho3cmob 
raeeBaTbix h raeeBaTbix TpeinHHHO-Top4>aHHCTbix, KpH03eM0B uieeBbix Top^anbix h 
raeeBaTbix TpemHHHo-rop^iaHHCTbix, KpHo6oaoTHbix rop^iaHbix noaB, OTanqaiomHxca 
hh3koh h oqeHb HH3Koii o6ecneqeHHocTbio aocTynubiMH pacreimaM $opMaMH a30ia. 
(}}oc(}3opa h xaaHa npH hh3khx 3iiaqeHHax pH (3.7—5.4) (EyaKHiia, 1996). 

3oHaabHbiii thh pacTHTeabiiocTH npeacTaBaaioT KoaKapHonyuiHaeBbie KycTapHHHKO- 
B0-pa3H0TpaBH0-M0X0Bbie 6yropKOBbie TyHapw (Betula nana, 1 Ledum decumbens, Vacci- 
nium vitis-idaea subsp. minus, Salix glauca, Eriophorum vaginatum, E. polystachion. 
Rubus chumaemnrus, Pedicularis lapponica, Valeriana capitata, Dicranum elangatum, 
Sphaenolobus minutus. Polytrichum hyperboreum, Sphagnum sp.), 3aHHMaiomHe oipann- 
qeiiHbie nnomaaH b npeaeaax Ka3anaeBCKoii MopcKoii paBHHHbi. Boaee uinpoKo na 
noaorax CKaoHax bhcokhx ieoMop(}3onoi hhcckhx ypoBHeii pacnpocTpaneiibi ocoKOBo-xyc- 
TapHHqKOBbie noaHaoMHuanTiio-MOxoBbie Tynapbi {Carex arctisibirica, Betula nana, Salix 
glauca, Vaccinium vitis-idaea subsp. minus, Hylocomium splendens, Aulacomnium turgi¬ 
dum, Dicranum elangatum). TpeTba Mopcxaa Teppaca 3anaTa npeHMymecTBenno epHHH- 
KOBO-HBHBqKOBbiMH moxobwmh TyHapaMH (Betula nana, Salix glauca, S. nummularia. 
Carex arctisibirica, Aulacomnium turgidum, Polytrichum strictum, Hylocomium splendens 
s. 1., Dicranum elangatum), BbicoTa Bepxnero apyca He upeBbimaeT 20 cm. no CKaona.u 
aoiuHii pa3BHTbi epHHHKOBbie Tynapbi (BbicoTa KycTapunaKa ao 40 cm), qepeayioiuHeca na 
6 oaee Baaxcubix yaacTKax c HBiiaKOBbiMH moxobwmh TynapaMH {Salix glauca, Dicranum 
elangatum. Polytrichum hyperboreum, P. strictum, Aulacomnium turgidum, Hylocomium 
splendens s. 1.). Mbhhkh {Salix glauca, S. lanata) 3aHHMaioT nnxcuHe qacTH cioiohob 
aomHH, 03epHbix kotjiobhh h BCTpeqaioTca y3KHMH noaocaMH na peqHbix Teppacax. 
Bbinyioibie KpaeBbie qacTH yBaaoB 3aH«Tbi k ypTH hh bi mh KycTapHHHKOBo-jiHujaHHHKOBbiMH 
TyHapaMH {Betula nana, Vaccinium vitis-idaea subsp. minus, Salix nummularia, Carex 
arctisibirica, Hierochloe alpina, Festuca ovina, Sphaerophorus globosus, Bryocaulon 
divergens, Parmelia omphalodes, Cetraria cucullata h ap-) nan pa3HOTpaBiio-apHaaoBO- 
HBHH4KOBbiMH TyHapaMH {Dryas octopetala subsp. subincisa, Salix nummularia). Ha 
naocKHX HeapenHpoBaHHbix Bepiannax Boaopa3aeabHbix yBajioB uinpoKo pacnpocxpaHenbi 
naocKonoaHronaabiibie TyHapoBO-6oaoTHbie KOMnaeKCbi. Jlna hhx xapaKTepubi HH3KHe 
TOp^BHHCTbie 6yipbl, HOKpblTbie epHHqKOBbIMH, HBHaqKOBbIMH HaH MOpOUIKOBO-OpyCHHq- 
HO-KoqKapnonymHueBbiMH ryuapaMH. MoqaxcHHbi caa6o yBaaxcHeHHbie, 3ana™ ocokobo- 
nyujHaeBbiMH 6oaoTaMH Han iiymnaeBbiMH 3a6oaoqeiiHbiMH ryuapaMH. KpyTbie CKjioiibi 
iipeHMymecTBeHiio ioxchoh 3Kcno3HUHH 3aiiaTbi 6oraTopa3HOTpaBiibiMH rpynnnpoBKaMH c 
o6naHeM Rubus arcticus, Castilleja arctica, Oxytropis sordida. Astragalus alpinus subsp. 
arcrica c yqacTHeM TaKHx peaKHx BHaOB, xax Potentilla gelida subsp. boreo-asiatica. 
P. kuznetzowii, Draba sibiricw, Bcero b tbkhx coo6mecTBax BCTpeaaeTca 6oaee 30 BnaoB 


1 Ha3BaHna pacTeHHii npHBoaaTca no «ApKTnqecKOH tjnope CCCP» (I960—1987) h cBOatce C. K. Hepena- 
HOBa (1995). 
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rpaB. HHBanbHbie JiyroBHHbi c npeo6aaaanHeM Salix polaris, Carex lachenalii, Juncus 
•'isiumis, Ranunculus pygmaeus, Saxifraga cernua BCTpeqarfOTca MajieHbKHMH ynacTKaMH 
;■ r03H0)KHH BOflOpa3fleJlbHbIX XOJ1MOB H OTaHHaiOTCH 3Ha4HTejlbHOH 6eflHOCTblO BHflOBOro 
cojTaBa. BonoTa npeacTaBaeHM pa3JiH4HbiMH BapwaHTaMH 3/iaKOBbix ( Arctophila fulva), 
ra3H0TpaBH0-0C0K0Bbix ( Cardamine pratensis subsp. angustifolium, Saxifraga cernua, 
Cumarum palustre, Carex concolor), ocoxoBbix ( Carex concolor, C. chordorrhiza, C. ro- 
:undata ) h nyuuHueBbix ( Eriophorum palystachion, E. russeolum) raiiHOBbix coo6mecTB, 
pexe njiocKonojiHroHajibHbiMH h ocoxoBo-c^arHOBbiMH KoqxapubiMH 6ojioTaMH. CneuH- 
cjjimecKOH oco6ennocTbio paiioHa aBjiaeTca niHpoKoe pacnpocTpaHeHHe xpynHbix hbhh- 
kobhx 3apocJieii Ha cmioHax, npeacTaBJiaiomHx co6oii 3apocmHe apeBime onojnim. 
BbicoTa KycTapHHxa aocTHraeT 1.5 — 2.0 m, hto pe3KO KOHTpacTHpyeT c pacTHTejibHOCTbio 
Boaopa3nejioB, BbicoTa KOTopoii He 6oaee 20 — 25 cm, h 3na4HTejibno npeBbimaeT BbicoTy 
HBHaKOB b loxcHee pacnojio>KeHHbix pafioHax ceBepubix h aaxce kdkhmx iHiioapKTHqecKHX 
Tynap. AnoMajibHoe pa3BHTHe HBHaKOB b stom pafione CBa3biBaeTca c 3acojieHHeM rpyiiTOB 
(YKpaHHueBa, 1996), mm ace ckjiohm npeaiioaaraTb 6ojibiuyio eBTpo4>HocTb iiohb, CBH3an- 
Hyio c oTcyTCTBHeM Top4>aHHCToro ropH30HTa h BbixonoM na noBepxHOCTb tjihh h 
CyrJIHHKOB. B 3aBHCHMOCTH OT KpyTH3Hbl CKJIOHOB H CTdieHH yBJiaaCHeHHa pajBHTbl HBHaKH 
pa3HOTpaBHbie H3 Salix lanata, S. glauca c OojibuiHM yaacTHeM TpaB ( Eriophorum 
palystachion, Petasites frigidus, Pedicularis albolabiata. Polygonum viviparum, Polemo- 
nium acutiflorum h ap.) hjih HBHaKH pa3H0TpaBH0-M0X0Bbie (Salix lanata, S. glauca, 
S. polaris, Betula nana, Festuca ovina, Equisetum arvense, Hylocomium splendens s. 1., 
Aulacomnium palustre, A. turgidum, Drepanocladus uncinnatus). Ha Bbinymibix yqacTKax 
ckjiohob, npeacTaBjiaiomHx co6oii aerpaaHpoBaHHbie Teaa onoa3Heii, pa3BHTbi epHHHKO- 
Bbie MOxoBbie cooOmecTBa. IlocaeaHHe mHpoKO pacnpocTpaHenbi b paiioHe JI<t «Hrapa- 
HaTO», me 3aHHMaioT noaorae ckjiohm c OyropKOBO-TpemHHOBaTbiM HaHopeabecJxjM h 

xopoiuo pa3BHTblM aHLUaHHHKOBO-MOXOBblM nOKpOBOM. EpHHK BbICOTOH 15-20 CM HMeeT 

npoeKTHBHoe noKpbiTHe (nn) ao 50 %, b He6oabmoM oGhjihh BCTpeqaeTca Salix glauca, 
nocToanen Vaccinium vitis-ideae subsp. minus. B TpaBaHHCTOM noKpoBe rocnoacTByiOT 
Eriophorum palystachion, Festuca ovina, Carex arctisibirica, MecTaMH oOhjimim Pyrola 
grandiflora, Valeriana capitata, Petasites frigidus. B moxobom noKpoBe (nn 50 — 80 %) 
Ooabmyio poab HrpaioT neqeiiomibie mxh, Dicranum elongatum, Aulacomnium turgidum. 
flocTaTOHHO pa3HOo6pa3Hbi anujaHHHKH, ho hx nn MeHee 10 %. 3th cooOmecTBa, KaK 
h HBHaKH, aBjiaioTca annaMHaecKOH CTaanefi BOCcTaiiOBaeHHa pacTHTeabiiocTH nocjie 
aaBHero onoa3aHHa ipyHTOB. 

B paiioHe aoKaabHbix (Jaiop «HrapaHaTO» h «HepoMaaxa» oTMeaeiibi aoKaabHbie 
napymeHHa pacTHTeabHocTH, CBa3aHHbie c npoe3aoM ryceHHHHoro TpaHcnopTa h ctohh- 
KaMH H3bicKaTeaeii. B panoHe JI<t> «BoBaHeHKOBO» HMeioTca OoabiiiHe naomaaHbie 
napymeHHa, yHHmojKeHbi MHome MecTooOnTaHna, ocoOemio Baoab bmcokoio npaBoro 
6 epera p. Ceaxa. TeppHTopnio JI<t> «EoBaHeHKOBO» mm BnpaBe paccMaTpHBaTb KaK 
aHTponoreuHO TpaHc^JopMHpoBaHnyio. 

Bcero b noa30He ceBepHbix ranoapKTHqecKHx Tynap n-OBa flMaa 3aperacTpHpoBaHo 
247 BHaoB, 106 poaoB, oTHOcauinxca k 40 ceMeiicTBaM (Pe6pHCTaa, 19956). 3to Meiibme, 
qeM b OTaeabHoii JT<t> toh xe noa30Hbi b apymx ceKTopax Apkthkh. <Saopa cocyancTbix 
pacTeHHii 3 H3yneHHbix aoKaabHbix $aop HacqHTbiBaeT 170 BHaoB, OTHOcamHxca k 81 poay 
h 35 ceMeiicTBaM: JI<t «HepoMaaxa» — 153 BHaa, 78 poaoB, 35 ceMeiicTB; JIO «HrapaHa- 
to» — 155 BHaoB, 79 poaoB, 35 ceMeiicTB; JIO «EoBaHeiiKOBO» — 137 BHaoB, 73 poaa, 
32 ceMeiicTBa (Ta6a. 1). TaKHM o6pa30M, b Kaacaoii JI<S npeacTaBaeHo 55.4 («EoBaHeHKOBo»), 
61.9 («HepoMaaxa»), 62.7 («HrapaHaTo») % Bceii cfinopbi noa30Hbi CIT n-OBa flMaa, hto 
OTpaacaeT jiaHamacfmiyio HeoanopoaHOCTb stoh TeppHTopHH h, bosmojkho, npoaoaxaiomeecH 
pacceaeHHe BHaoB b CBa3H c o6meii MoaoaocTbio n-OBa flMaa. TaKoii ypoBeHb TaKcoHOMH- 
qecKoro 6oraTCTBa aoKaabHbix cjaiop aocTaTOHHO ranHaen ana ceBepubix rnnoapKTHHecKHx 
TyHap n-OBa flMaa, ho oh 3na4HTejibno 6eaHee, aeM b aoKaabHbix (Jjaopax toh xe noa30Hbi 
b apyiHx ceKTopax Apkthkh (Ta6a. 2). KaK BHaHO H3 npHBeaeiiHbix b Ta6a. 2 mujjp, b 
aoKaabHbix cfiaopax n-OBa flMaa oTcyrcTByiOT or 6 ao 11 ceMeiicTB h ot 15 ao 50 poaoB, 
npeacTaBaeHHbix b aoKaabHbix cjjaopax apyrnx perHOHOB. 
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TABJ1HUA 1 

Bkhoboh cocTaB cocyuucTbix pacTeHHH jioKajibHbix 4>jiop «HepoMaaxa»(/). 
«HrapaHato»(2), «BoBaHeHKOBo»(J) 


Baa 

reorpa<J>HHecKHe 

rpyrmbi 

Tpynnbi 

)KH3HeH- 

HblX 

(J)OpM 

JlOKaibHbie 4>^OpbI 

'T 

1 

11 

/ 

2 

3 

Lycopodium alpinum L. 

TAA 

Uo 

rui 

2 



L. selago L. subsp. apressum (Desv.) Hult. 

TAA 

Ho 

n.n 


1 

1 

L. selago subsp. arcticum Tolm. 

A 

U 

n.n 

1 



Equisetum arvense L. subsp. boreale 

TA 

U 

TnA 

2 

3 

3 

(Bong.) Tolm. 







E. fluviatile L. 

B 

U 

tot 


2 


E. palustre L. 

B 

U 

Tnn 

3 

2 


E. pratense L. 

B 

U 

TnA 

2 

2 


Sparganium hyperboreum Laest. 

AB 

U 

Tnn 

2 

2 

2 

Hierochloe alpina (Sw.) Roem. et Schult. 

AA 

U 

TnK 

2 

3 

2 

H. arctica C. Presl. 

B 

U 

tiia 

2 



H. pauciflora R. Br. 

A 

38MA3 

TOT 

2 

2 

2 

Alopecurus alpinus Smith 

A 

U 

TOO. 

3 

3 

3 

A. pratensis L. subsp. alpestris (Wahlenb.) 

TA 

Ec 

too. 

2 

1 

2 

Sel. 







Arctagrostis latifolia (R. Br.) Griseb. 

AA 

U 

TnA 

3 

3 

3 

Calamagrostis holmii Lange 

A 

38MA3 

TnA 

3 

3 

3 

C. langsdorffii (Link) Trin. 

B 

U 

TITO. 

2 

2 

2 

C. iapponica (Wahlenb.) C. Hartm. 

TAA 

U 

TnA 

3 

3 

2 

C. neglecta (Ehrh.) Gaertn., Mey. et 

B 

LI 

TnA 

3 

2 

2 

Scherb. subsp. neglecta 







C. neglecta subsp. groenlandica (Schrank) 

A 

LI 

TnA 

3 

2 

2 

Matusk. 







Deschampsia borealis (Trautv.) Roshev. 

A 

aMA3 

TnK 

2 

2 

2 

D. glauca C. Hartm. 

MA 

U 

TnK 

2 

2 

3 

D. sukatschewii (Popl.) Roshev. 

B 

33mEA3 

TnK 

2 


2 

Trisetum spicatum (L.) K. Richt. 

AA 

U 

TnK 

2 

3 

2 

Poa alpigena (Blytt) Lindm. subsp. alpigena 

TAA 

U 

TnA 

3 

3 

2 

P. alpigena subsp. colpodea Jurtz. et Petrov¬ 

MA 

U 

TnA 

3 

3 

3 

sky 







P. arctica R. Br. 

AA 

U 

TnA 

3 

3 

3 

P. pratensis L. 

B 

U 

TnA 

2 

2 

2 

Dupontia fisheri R. Br. 

A 

U 

Tnn 

3 

3 

3 

D. psilosantha Rupr. 

A 

U 

TnA 

2 

2 

2 

Arctophilafulva (Trin.) Anderss. 

TA 

U 

TnA 

2 

2 

3 

Phippsia algida (Soland.) R. Br. 

A 

U 

TnK 


1 

' 1 

P. concinna (Th. Fries) Lindeb. 

A 

EA3 

TnK 

2 

2 

: 2 

Puccinellia sibirica Holmb. 

TA 

eC 

TnK 

3 

2 

! 2 

Festuca brachyphyUa Schult. et Schult. f. 

AA 

U 

TnK 

1 

3 

1 

F. ovina L. 

B 

EA3 

TnK 

5 

5 

5 

F. rubra L. subsp. arctica (Hack.) Govor. 

AA 

U 

TnA 

3 

3 

2 

Eriophorum brachyantherum Trautv. et Mey. 

TAA 

U 

TnK 

2 

1 

i 

E. medium Anderss. 

TA 

LI 

Tnii 

2 

2 

2 

E. polystachion L. 

AB 

LI 

Tnn 

4 

4 

4 

E. russeolum Fries 

TA 

LI 

Tnn 

3 

3 

3 

E. scheuchzeri Hoppe 

AA 

U 

Tnn 

3 

3 

3 

E. vaginatum L. 

AB 

U 

TnK 

3 

3 

2 

Carex aquatilis Wahlenb. 

: B 

11 

iTnn 



2 









TABJ1MUA 1 

(npodojixceHue) 


reorpa<t>HHecKMe 

I 

Tpynnbi ! 

JlOKaJlbHblC 

(}),’lOpbl 

Bur 

1 

rpymibi 

)KH3HCH- j 





i 

"1 HbIX i 




— . 

i 

n 

(J)OpM 

/ 

2 

3 

Car ex arctisibirica (Jurtz.) Czerep. 

TA 

EA3 

TEIA 

5 

5 

\ 3 

C. chardorrhiia Ehrh. 

AB 

U 

i TI1A [ 

3 

3 

1 3 

C. concolor R. Br. 

MA 

U 

TnA 1 

3 

3 

j 3 

C. glareosa Wahlcnb. 

A 

U 

Ituk j 

2 

2 

2 

C. lachenalii Schkuhr. (C. tripartita auct.) 

AA 

U 

teik 

2 

2 

; 2 

C. maritima Gunn. 

A 

U 

Tn^ I 

1 

; i 


C. quasivaginata B. Clarke 

TAA 

U 


1 

i 


C. rariflora (Wahlenb.) Smith 

MA 

H 

jTnH ! 

3 

1 3 

j 3 

C. rotundata Wahlenb. 

rA 

jU 

Imii 

3 

3 

3 

Juncus bigiumis L. 

|AA 

Iu 

1 TI3K j 

1 

j 2 

1 2 

J. castaneus Smith 

! TAA 

m 

TriA I 

1 

1 2 

! 2 

Luzuia confusa Lindb. 

AA 

m 

TnK 

2 

i 3 

i 2 

L. multiflora (Retz.) Lej. subsp . frigid a 

TAA 

icE 

TI3K I 

1 

1 


(Buch.) V. Krecz. 

L. nivalis Laest. 

MA 

!u 

TnK 

I 

j 3 


L. wahienbergii Rupr. 

TA 

u 

; TnK 

3 

S 3 

i 3 

Veratrum lobelianum Bernh. 

B 

EA3 

TnK 

2 

1 2 

j 2 

Lloyd ia serotina (L.) Reichenb. 

AA 

3aMEA3 

i Tn/i i 

I 

; 2 

1 2 

Salix arctiea Pall. 

MA 

! U 

, KM 1 

2 

i 2 

i 

S. glauca L. 

TAA 

ill 

i K j 

5 

' 5 

i 5 

S. hastata L. 

TAA 

j 3aMEA3 

i KM 


2 

1 2 

S. lanata L. 

i TAA 

3EA3 

i K 1 

4 

! 4 

1 4 

S. nummularia Anderss. 

|aa 

EA3 

I KM 

2 

! 3 

! 2 

S. polaris Wahlenb. 

1 AA 

! 3aMEA3 

: KM 

3 

1 3 

! 3 

S. pulchra Cham. 

1 TA 

| 3a\iAj 

1 KM 

2 

i 2 

: 2 

S. reptans Rupr. 

l A 

EA3 

: KM 

3 

I 2 

' 2 

Betula nana L. 

TA 

icE 

| KM 

5 

1 5 

I 5 

Oxyria digyna (L.) Hill 

AA 

; U 

Tna j 

3 

| 3 

i 2 

Rumex arctic us Trautv. 

A 

i 3aMEA3 

1 TnK 

3 

; 3 

! 1 

Koenigia islandica L. 

iAA 

|U 

1 MO 

2 

j 2 

1 2 

Polygonum viviparum L. 

TAA 

iu 

TnK 

3 

; 4 

j 3 

Stellaria crassifolia Ehrh. 

jAB 

i u 

iTua 

3 

! 3 

1 3 

S. palustris Bunge 

B 

j EA3 

! Tnzi 

2 

j 1 

1 

S. peduncularis Bunge 

j TAA 

j EA3 

! Tnzi i 

3 

S 3 

1 3 

Cerastium arvense L. 

!AB 

! U 

^TnA , 


j 2 

i 

C. jenisejense Hult. 

j TAA 

j raw E A3 

|Tnc I 

3 

! 3 

i 2 

C. maximum L. 

AB 

| 33MA3 

■ Tnn i 

2 

i 2 

i 2 

C. regelii Ostenf. 

!a 

j 38MA3 

1 Tnc i 

2 

i 2 

1 2 

Sagina intermedia Fenzl 

A 

iu 

|Tnc i 

1 

I 

i 1 

Minuartia biflora (L.) Schinz. et Thell. 

: AA 

'U 

ITnc | 


1 

I 1 

M. rubella (Wahlenb.) Hiern 

AA 

iu 

|Tnc 

3 

j 2 

1 3 

Gastrolychnis angustiflora Rupr. 

TA 

IcE 

Tnc 

3 

I 3 

: 3 

Dianthus repens Willd. 

! TA 

1 33mAj 

Tnc 

2 

j 2 

2 

Caltha arctica R. Br. 

A 

33mA3 

jTnH 

3 

3 

3 

C palustris L. 

B 

EA3 

TnH 



! 2 

Trollius asiaticus L. 

B 

ic 

! TnK 

2 

i 2 

| 2 

Ranunculus borealis Trautv. 

TA 

EA3 

; TnK 

3 

3 

3 

R. gmelinii DC. 

AB 

u 

TnH | 

2 

2 

j 2 

R. hyperboreus Rottb. 

A 

:u 

TnH i 

3 

2 

i 3 










TABJ1HUA 1 

(npodonotcenue) 


: TeorpaiJjHHecKHe 

1 rpymibi ! 

JlOKQJlbHblC djJIODbl 

Bun 


rpymibi 

j >KH3HeH- 

_. _ 




1 

ii 

i (J)OpM 1 

H-1 

/ 

2 

3 

Ranunculus lapponicus L. 

! TAA 

u 

mil i 

3 

\ 3 

3 

R. monophyllus Ovcz. 

! B 

1 EA3 

T11K 

1 

2 


R. nivalis L. 

A 

U 

iTnK 

1 

2 

2 

R. pallasii Schlccht. 

i A 

U 

TniJ ; 

3 

! 2 

2 

R. pygmaeus Wahlcnb. 

MA 

u 

T11K 

2 

2 

2 

R. reptans L. 

B 

u 

TnH 



1 

Descurainia sophioides (Fisch.) 0. E. 

TA 

iaMA3 

j MM 

2 

2 

2 

Schulz 





i 


Cardamine bellidifolia L. 

AA 

u 

me 

2 

! 2 


C. pratensis L. subsp. angustifolia (Hook.) 

AB 

u 

TnK 

3 

2 

2 

0. E. Schulz 





| 


Draba hirta L. 

j TAA 

i u 

iTnc i 

3 

! 2 

I 2 

D. nivalis Liljebl. 

A 

! u 

Tnc I 

2 

i 2 

' 2 

D. sibirica (Pall.) ThclI. 

i FA 

eC 

TnH i 

3 

i 2 

j 

Cochlearia arctica Schlecht. 

A 

in 

MO 

2 

, 2 

1 3 

C. groenlandica L. 

A 

u 

MO 



2 

Parnassia palustris L. subsp. neogaea 

• TAA 

\n 

TnK 

3 

3 

! 3 

(Fern.) Hult. 

; 




I 

i 

Saxifraga cernua L. 

AA 

l u 

TOO. 

3 

: 3 

i 3 

S. foliolosa R. Br. 

1 AA 

!u 

ITnK i 

2 

1 2 

; 2 

S hieracifolia Waldst. et Kit. 

!aa 

n 

TnK 

2 

1 

2 

S. hyperborea R. Br. 

A 

'H 

TnK 

2 

1 

2 

S. nivalis L. 

AA 

1 u 

TnK 

1 

! 2 

, 

Chrysosplenium alternifolium L. subsp. sibiri 

jAB 

EA3 

;Tnu 

3 

i 3 

2 

cum (Ser. ex DC.) Hult. 

| 


! 




C. tetrandrum (Lund, ex Malmgr.) Th. 

i A 

Uo 

Tnjj 

3 

2 

2 

Fries 



i 




Rubus arcticus L. 

B 

i 3 bmEA3 

iTno 

3 

; 3 

3 

R. chamaemorus L. 

AB 

U 

.TOO. 

4 

4 

4 

Comarum palustre L. 

AB 

H 

nK 

3 

3 

3 

Potentilla gelida C. A. Mey. subsp. boreo- 

.AA 

eC 

Tnc 

2 

! 2 


asiatica Jurtz. et R. Kam. 


j 

1 


i 


P. kuznetzowii (Gowor.) Juz. 

MA 

j BaM Ec 

Tnc ! 


! 2 

2 

P. stipularis L. 

; TAA 

I 33mA3 

! Tnc j 

2 

: 2 

2 

Dryas octopetala L. subsp. subincisa Jurtz. 

MA 

1 3EA3 

KM 

2 

1 3 

2 

D. punctata Juz. 

jAA 

■ 3aMEA3 

! KM 1 

2 

1 


D. vagans Juz. 

!a 

!sEA3 

! KM 


2 

2 

Astragalus alpinus L. subsp. arcticus 

MA 

i U 

jTnjj 

2 

3 

3 

(Bunge) Lindm. 



I 




Oxytropis sordida (Willd.) Pers. 

! MA 

1 EA3 

ITnc 

2 

2 

2 

Hedysarum hedysaroides (L.) Schinz et 

MA 

EA3 

Tnc 

2 



Thell. subsp. arcticum (B. Fedtsch.) 



l 




P. W. Ball 







Empetrum subholarcticum V. Vassil. 

TAA 

j 3aMA3 

KM 

2 

i 3 

. 2 

Viola biflora L. 

AA 

j 3aMEA3 

TnK 

2 

! 2 


V. epipsiloides A. et D. Love 

TA 

! 33MEA3 

TnH 

2 

■ 2 


Epilobium davuricum Fisch. 

TAA 

!u 

1 TnA 

1 

| 


E. palustre L. 

AB 

! U 

TOT 

3 

3 

; 3 

Chamerion angustifolium (L.) Holub 

i E 

,U 

,Tno 



1 i 

Hippuris lanceoiata Retz. 

TA 

u 

Tnjj 

3 

1 2 

! 2 

H. vulgaris L. 

AB 

\u 

Tnjj 


i 

; 2 











TABJ1MIJA 1 ( npodojijtceHue ) 


Bha 

reorpat})HHecKHe 

rpynribi 

Tpynnbi 

>KH3HeH- 

JlOKaJlbHbie 4>jlOpbl 

i 

11 

HblX 

<J)OpM 

/ 

2 

3 

Pachypleurum alpinum Ledeb. 

AA 

EA3 

Tnc 

3 

3 

3 

Pyrola grandiflora Rad. 

TA 

U 

K4 

3 

3 

2 

Ledum decumbens (Ait.) Lodd 

TAA 

3aiu EA3 

K4 

2 

2 

2 

Andromeda polifolia L. subsp. pumila V. Vi- 

TA 

U 

K4 


2 

2 

nogr. 







Arcrous alpina (L.) Niedenzu 

TAA 

u 

K.4 

2 

2 

2 

Vaccinium uliginosum L. subsp. microphyl- 

TAA 

u 

K4 

2 

2 

2 

lum (Lange) Tolm. 







V. vitis-idaea L. subsp. minus (Lodd) Hult. 

TAA 

H 

K4 

4 

4 

2 

Androsace septentrionalis L. 

AB 

U 

MO 

1 

1 

I 

Armeria maritima L. s. I. 

MA 

H 

Tnc 

1 

1 


Comastoma tenellum (Rottb.) Toyokuni 

TAA 

U 

MO 

2 

2 

2 

Polemonium acutiflorum Willd. 

TA 

3aMEA3 

TnA 

3 

3 

3 

P. boreale Adams 

TAA 

3aiu EA3 

tur 

1 



Myosotis asiatica (Vestergren) Schischk. et 

AA 

3aMEA3 

TnK 

3 

3 

3 

Serg. 







Castilleja arctica Kryl. et Serg. 

TA 

r 

Tnc 

3 

2 


Pedicularis hirsuta L. 

A 

EA3 

Tnc 

2 

2 

2 

P. hyperborea Vved. 

TA 

C 

MO 

2 

2 

2 

P. lapponica L. 

TAA 

U 

Tnn 

3 

2 

2 

P. albolabiata (Hult.) Yu. Kozhevn. 

A 

aMA3 

TnA 

3 

2 

2 

P. interioroides (Hult.) Khokhr. 

A 

aiuA3 

TnA 

3 

2 

2 

P. verticillata L. 

TAA 

3aMEA3 

Tnc 

2 



Linnaea borealis L. 

B 

U 

K4 

2 

1 


Adoxa moschatellina L. 

B 

U 

Tnn 

3 

2 

2 

Valeriana capitata Pall, ex Link 

TAA 

3aMEA3 

Taa 

3 

3 

3 

Campanula rotundifolia L. s. I. 

AB 

EA3 

Tnc 

3 

2 

2 

Erigeron eriocalyx (Ledeb.) Vierh. 

AA 

eC 

TnK 

2 

2 


Antennaria villifera Boriss. 

AA 

EA3 

TnK 

2 

2 


Tanacetum bipinnatum (L.) Sch. Bip. 

TA 

U 

TnA 

3 

3 

3 

Tripleurospermum hookeri Sch. Bip. 

A 

H 

TnK 

2 

2 

2 

Artemisia tilesii Ledeb. 

MA 

3aMEA3 

Tnn 

3 

3 

3 

Petasites frigidus (L.) Cass. 

AB 

3aMEA3 

Tnn 

4 

3 

3 

Arnica iijinii (Maguire) Iljin 

TA 

eA3 

l TnK 


1 


Senecio atropurpureus (Ledeb.) Fedtsch. 

AA 

eA3 

' TnK 

3 

2 

3 

S. congestus (R. Br.) DC. 

TA 

3aM EA3 

i TTIK 

1 

1 

3 

Taraxacum ceratophorum (Ledeb.) DC. 

AA 

U 

j Tnc 

3 

2 

2 

T. glabrum DC. 

!ma 

: C 

Tnc 

1 

I 


T. macilentum Dahlst. 

ta 

3aMA3 

Tnc 

2 

I 

1 

T. macroceras Dahlst. 

! TAA 

; aMA3 

iTnc 

i 

i 1 



ripuMenaHHe. Teorpa^HHecKMe rpynribi: 1 — uinpoTHbie, [1 — no^roTHbie. Bhau: B — 6ope£uibHbiM, AB — 
apKTo6opea;ibHbiH, TA — rwioapKTHHecKMH, TAA — rMnoapKToa/ibiiHHCKMH, A — apKTHMCCKtiM, MA — MeTaap- 
KTHHCCKHH, AA — apKTOailbllHMCKHH; U — UMpKyMlIO.nHpHbIH, Uo — UHpKyMnonflpHblH OKeaHHHeCKHft (c 
pa3PbfBOM B KOHTMHeHTanbHbIX CeKTOpaX ApKTHKH), EA3 — eBp33MaTCKHM. 3EA3 — 3anaiIHOeBpa3HaTCKHM, 
3aMEA3 — 3ananHoaMepMKaHCKO-eBpa3HaTCKHM (npeHMymecTBeHHO eBpa3MaTCKMH c 3axo>KneHMeM na 3anao. 
CeBepHOfi AMepHKH), C — ch6hpckhh. eC — to >Ke c 3axo>KaeHHeM Ha KpaHHHH boctok eBponencKOH Apkthkh, 
A3 — ceBepoa3M3TCKHM bhu, 3aMA3 - to )Ke c 3axO)KiieHneM na 3anaa. CeBepnon AMepHKH, 3 mA3 — to we c 
3axo>KneHMeM b CeBepHyio AMepnKy, cE — eBponencKHH c 3axo>KfleHHeM b 3anaiiHocn6HpcKyio ApKTHKy, bomEc — 
to xe c pacnpocTpanenMeM Ha BOCTOKe CeBepnon AMepHKH. Tpyiinbi >KH3HenHbix <£opM: K — KycTapHMKM, OK — 
noayKycTapuHKH, KM — KycTapuMHKH, nil — ruiayHbi. TF1C — TpaBbi no/iHKapnMHecKMe cTepxHeKopHeBbie, 
TI1K — TpaBbi nojiHKapriHHecKHe KopoTKOKopneBHiiiHbie, TI1/1 — TpaBbi nojiHKapnHMecKMe miMHHOKopHeBHiiiHbie, 
TllJI — TpaBbi nojiHKapriHHecKHe JiyKOBHHHbie, TI1H — TpaBbi nonHKapnHHecKHe H33eMHOno^3yHHe, TIlO — 
TpaBbi noaHKapnnHecKMe KopneoTnpbicKOBbie, Tlin — TpaBbi nojiHKapriHHecKHe n^aBaiouiMe; MO — TpaBbi 
MOHOKapiiMHecKHe MaaojieTHHe, MM — TpaBbi MOHOKapnHHecKHe MHonwieTHwe. CTyneHH ;iaHjuijact>THOH 3 ktmb- 
HOCTh: 5 — OCo6oaKTHBHbie BKAbl, 4 — BblC0K03KTHBHbie. 3 — CpeAHeaKTHBHbie, 2 — HH3K03KTHBHbie, 1 — 
HeaKTMBHbie. 





TABJIHUA 2 


TaKCOHOMHHeCKOe 6oraTCTBO .HOKajIbHblX (jjJIOp B pa3JIHHHbIX CeKTOpaX ApKTHKH 


1 

PeraoH 

JIoKa^bHan 

<J).nopa 

Hhcjio j 

JlmepaTypHbiM 

HCTOHHHK 

BMHOB 

ponoB 

ceMeftcTB 

n-OB JlMaa 

i 

! 

«HepOMaaxa» 

153 

78 

35 



« H rapaHaTO» 

155 

79 

35 



«BOBaHeHKOBO» 

137 

73 

32 


Boctok Boabiae3e- 

«Xyrrrn3» 

193 

96 

35 

Pe6pHCTaa, 1977 

MejibCKOH Tyaapbi 

«YcTb- Kapa» 

186 

94 

36 


n-OB TatiMbip 

«Tapea» 

245 

103 

41 

MaTBeeBa, 1995 


«P0T03MHKa» 

205 

94 

32 


3an. MyKOTKa 

«CyxapHaa» 

208 

102 

36 

IleTpOBCKHH, 3a- 


«Kpyraa ApecBa» 

250 

120 

45 

caaBCKaa, 1981 

MyKOTCKHH n-OB 

«CHpeHHKH» 

292 

124 

46 

KaTeHHH, CeKpeTa- 


«BajibKapBaaM» 

254 

117 l 

45 

peBa, 1996 


H3yneHHbie 3 JiOKanbHbie t})Jiopbi oneHb 6 jih-jkh no CBOeMy cocTaBy: BbicoKa o6mnocib 
Ha ypoBHe ceMeiicTB (jmiijb b JIO «BoBaHeHKOBO» OTcyTCTByioT 3 ceMeiicTBa — Violaceae, 
Plumbaginaceae, Caprifoliaceae, a Asteraceae h Fabaceae npeacTaBjieHbi MeHbinuM 
mhcjiom bhaob) h poflOB (b JIO «Hepo.Maaxa» He Haiiaenbi pozibi Chamerion, Andromeda. 
Arnica ; b JIO «HrapaHaTO» — Hedysarum, Chamerion', b JIO «EoBaHeHKOBO» — Hedy- 
sarum, Viola, Armeria, Castilleja, Linnaea, Erigeron, Antennaria, Arnica), hto npoHBH- 
jiocb h b o6luhocth BHaoBoro cocTaBa: 123 oGluhx BHaa cocTaBaaiOT ot 79 ao 89.8 9c 
JIO. Ko3t})(})HUHenT cxoacTBa CiepeHcena—HeicaiiOBCKoro ana aoKanbiibix cJjjiop «Hepo- 
Maaxa» h «HrapaHaTO» — 93.5 % (144 oGiuhx BHaa), «HepoMaaxa» h «BoBaHeHKOBo» — 
85.5 % (124 o6mnx BHaa), «HrapaHaTO» h «EoBaHeHKOBO» — 89 % (130 o6mnx BHaoB). 
a Mepbi BKaioMeHHa no CnMncoHy Menbineii cjjaopbi b Gojibiuyio cocTaBaaioT ot 90.5 (JIO 
«EoBaHeHKOBO» b JIO «HepoMaaxa») ao 94.9 % (JIO «EoBaneHKOBO» b JIO «HrapaHaTO») 
(Ta6a. 3). 

CneuHc|3HMecKHe oco6chhocth KajKaoii JIO He3HaHHTeJibHbi. HanGoabinee mhcmo 
cneuHt})HMecKHx BHaoB (8) o6Hapy>KeHO b JIO «HepoMaaxa»: Lycopodium alpinum naiiaeH 
y noano)KHa necnaHOro xoaMa b peaKOHBHaKOBoii HHBajibnoii TyHape; L. selago subsp. 
arcticum — oneHb peaxo Ha ToptjwHbix 6yrpax b naocKonoanroHa;ibHbix TyHapoBO-6o- 
aoTHbix KOMnaeKcax; Hierochloe arctica Bcipe'iaerca H3peaKa Ha pennon Teppace 


TABJIHUA 3 

CxoacTBO BHaoBoro coctaBa 3 JioKaJibHbix (fiaop UeHtpaJibHoro flMaaa 


JlOKa^lbHaH 

cf)Jiopa 



Macao BHaoB 


J cneuu4»HHe- 

CKHX 


o6uihx 


MJlft 3 JlOKa^lb- 

HblX c|)JIOp 

c JI4> / 

c JIO 2 

i 

1 c ,10 3 

L . 

«HepoMaaxa» (/) 

123/80.4 

153 

21 

r 

i 

8/5.2 

«HrapaHaTO» ( 2) 

123/79.4 

21 

155 

7 

4/2.6 

«E0BaHeHK0B0» (J) 

123/89.8 

1 

7 

137 

6/4.4 


ripHMeMaHHe. B HHcaHTeae — a6coaioTHoe nncao bhbob, b 3naMeH3Teae — aoaa ot cyMMbi biuob b Jl®. 

%. 
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TAEJ1MUA 4 


MecTO 10 BenymHx ceMcftcTB bo (Jwiope paftoHa h b noKaabHbix (Jjjiopax 



C>;iopa 

B ueJIOM 

aO «HepoMaaxa» 

J10> «HrapaHaTo» 

J1C> «EoBaHeHKOBo*» 

Ce.vieHCTBo 







r 



A 

B 

A 

B 

A 

B 

a : 

B 

Poaceae 

28/16.4 

[ 

26/17.0 

I 

27/17.4 

1 

27/19.7 1 

1 

Cyperaceae 

16/9.4 

2 

15/9.8 

2 

15/9.7 

2 

13/9.5 ; 

2 

Asteraceae 

13/7.6 

3 

11/7.2 

3 

13/8.4 

3 

8/5.8 : 

5 

Caryophyllaceae 

12/7.0 

4-5 

10/6.5 

4-5 

12/7.7 

4 

12/8.8 ! 

3 

Ranunculaceae 

12/7.0 

4-5 

10/6.5 

4-5 

10/6.4 

5 

11/8.0 : 

4 

Posaceae 

9/5.3 

6 

7/4.6 

6-10 

8/5.2 

6-7 

7/5.1 ; 

6-7 

Salicaceae 

8/4.7 

7-8 

7/4.6 

6-10 

8/5.2 

6-7 

7/5.1 : 

6-7 

Brassicaceae 

8/4.7 

7-8 

7/4.6 

6-10 

7/4.5 

8-9 

6/4.4 j 

8-9 

Saxifragaceae 

7/4.1 

9-10 

7/4.6 

6-10 

7/4.5 

8-9 

6/4.4 ; 

8-9 

Scrophulariaceae 

7/4.1 

9-10 

7/4.6 

6-10 

6/3.9 

10 

5/3.6 ; 

10 

Bee ro 

110/64.7 

107/69.9 

113/72.9 

102/74.7 


npHMenaHHe. A — tocjio buhob (b HitcjiHTeae — aficojiioTnoe. B 3H3MeHaTeae — aojih ot ofimero l mcaa 
bhoob J1C>, %), B — MecTO ceMeftcTBa B puny no yfibiBaiimo nvicaa bkbob. 


p. Hepyraaxa (caMoe ceBepnoe MecTOHaxo)KaeHHe BHaa); Dryas punctata — H3peaKa b 
K ycTapHMMKOBbix TyHflpax BbicoKoii MopcKOii paBHHHbi; Hedysarum hedysaroides subsp. 
arcticum — peaxo Ha pa3HOTpaBHbtx necaaiibix CKaOHax. Epilobium davuricum HaiiaeH 
na naTiiax ioaoro rpyHTa b GyropKOBoii epuHMKOBO-MOxoBoii TyHape, Polemonium 
boreale — Ha ckjiohc necaaHOio a3biKa, cnycieaiomeroca b aoaHHy p. Mopabiaxa, Pedi- 
cularis verticillata HaiiaeH 1 pa3 Ha peMnoii Teppace p. Hepyraaxa. EoabuiHHCTBO cneuH- 

f|3HMeCKHX BHaOB — BHabl IICaMMOf|3HTHbIX MeCTOOGHTailHH, BCTpeMaiOmHeCH Ha HH3KHX 

rMncoMeTpMMecKMx ypoBiiax b aaHaiuac|3Tax stoto paiiona. 

Una JIO «HrapaHaTo» BbiaBneHbi 4 cneuHt|3HMecKHx BHaa. Equisetum fluviatile HaiiaeH 
b Boae pynba (caMoe ceBepHoe MecTOHaxojKaeiiHe BHaa Ha n-OBe JlMan), Cerastium 
arvense — oaenb peaxo na pennoii Teppace, Arnica iljnii — na pa3HOTpaBHOM necnaHOM 
cxaoHe, Taraxacum macroceras — Ha aerpaanpoBamiOM Teae CTaporo orioa3Ha. 

B JIO «BoBaHeHKOBo» OTMeaeHO 6 BnaoB, b ochobhom 6oaee kdkhoto pacnpocTpaHe- 
iina, oTcyTCTByiomHx b coceaHHx aOKanbHbix cjjaopax. Bo3mo>kho, sto CB33aHo c aiiTpo- 
noi'eHHbiM HapyujeHHeM noKpoBa, lipHBeauiHM k HeKOropoMy oGorameHHio skotoiiob: 
HaiiaeHbi Carex aquatilis (Hapaay c oGbiMHbiM TaM Carex concolor), Caltha palustis 
(Hapaay c C. arctica), Hippuris vulgaris (Hapaay c H. lanceolata), a TaK*e Ranunculus 
reptans , Cochlearia groenlandica , Chamerion angustifolium. riocaeaHHH BHa, bo3MO)kho, 
3aHeceH, sto era caMoe ceBepHoe MecTOnaxo)KaenHe. 

TaKcOHOMHHecKHii cneKTp ceMeiicTB (Ta6a. 4) aBaaeica TuriHHHbiM ana tjjnop ceBepHbix 
ranoapKTHMecKHx TyHap paBHHHHbix paiiOHOB (PeGpHCTaa, 1977): HH3Koe noaoxceime ce- 
MeiicTB Brassicaceae, Saxifragacea, Scrophulariaceae ripn CTaOnnbHOM cocTaBe nepBbix 
5 ceMeiicTB. no cpaBHeHHio c eBponeiicKHMH apKTHnecKHMH aoxaabHbiMH cJjaopaMH B03pocaa 
poab ceM. Poaceae (3naMHTenbHbiii OTpbiB ot cneayromHx ceMeiicTB) (PeGpHCTaa, 1977), no 
cpaBHeHHio c TaiiMbipcKMMM (CoKoaoBa, 1984) ycHaeHa poab ceMeiicTB Salicaceae (6—7-e 
MecTO npoTHB 10—12-ro), Cyperaceae (2-e — npOTMB 3—4-ro), Ranunculaceae (4— 5-e 
npoTMB 6—8-ro), Asteraceae (3-e — npoTHB 5 —6-ro) h ocnaGneHa poab ceMeiicTB 
Brassicaceae (7—8-e — npoTMB 2-ro), Saxifragaceae (9—10-e — npoTMB 5 —7-ro) 
(CoKoaoBa, 1984). B 10 Beaymnx ceMeiicTB He BxoanT ceM. Fabaceae. CocTaB 10 Beay- 
mnx ceMeiicTB npn HeGonbLunx KOneGannax hx nopaaKOBOro HOMepa Gonbrne cootbctct- 
ByeT TaKCOHOMMMecKOMy cneKTpy ceBepHbrx rmioapKTHHecKHx cjiaop eBponeiicKoro Ce- 
Bepo-BocTOKa, neM TaKOBOMy boctohhochGhpckhx h ayKOTCKHx aoKaabHbix cjjaop 3TOii 
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TAEJIMIIA 5 

CocTaB reorpatJjHHecKHx flojirotHbix (JipaKuHft b jTOKa.nbHbix (Jwropax UeHtpa^bHoro flMa.na 


feorpa(J)HHCcKHe aoaroTHbie (fipaKUHM, b % ot HHCJia buaob JIO 


(Jxiopa 

UHpKyMiiOjiapHaa i 

| eBpa3HaTCKa« 

! a3H3TCKaa 

eBponettcKaa 

«HepoMaaxa» 

i 57.5 

24.8 

15.0 

2.6 

«HrapaHaTo» 

! 58.1 

22.6 

16.1 

3.2 

«E0BaHeHK0B0» 

59.9 

24.1 

13.1 

2.9 


noA 30 Hbi (Pe 6 pncTaa, 1977 ; rieipoBCKHii, 3 acjiaBCKaa, 1981 ; CoKOJiOBa, 1984 ; KaTenHH, 
CeKpeTapeBa, 1996 ). 

JIO «HepoMaaxa» h JIO «HrapanaTO» hmoot cxoaHbie TaKcoHOMHHecKHe cneKipu. 
cooTBeTCTByiomMe cJjJiopHCTHMecKOMy cneKTpy paiiOHa. He6ojibiune pa3JiHMna b JIO 
«BoBaHeHKOBo» CBa3aHbi c aHTponoreHHbiM B03aeiicTBHeM Ha pacTHTejibHbiii noxpoB — 
BbinaaaeT qacrb bhaob ceM. Asteraceae , h oho nepexoaHT na 5-e MecTO, b to )xe Bpesin 
ycHjiHBaeTca OTHOCHTejibHaa po/ib ceM. Curyophyllaceae. 

IlepBbie no MHCJiy bhaob 10 ceMeiicTB cocTaBjiaiOT 70 % h Gojiee ot KajKaoii JIO 
(npn 3 naK Gojibineii «apKTHMHOCTH»), mto CBa 3 aH 0 c oGeaHemiocTbio cjjjiop n-OBa flMaii 3a 
CHeT MajIOBHflOBblX CeMeHCTB H pOflOB. 

OuenHBaa reorpac|3HMecKyio CTpyKTypy ;ioKajibHbix t})Jiop, cjieayeT noAHepKiiyTb ee 
cxoacTBo bo Bcex 3 JiOKajibHbix cjxiopax h a6co;iiOTHoe npeoOaaaanHe UHpKyMiiojiapubix 
BHaoB (TaSji. 5 ), b 1.5 pa3a npeBbiinaiomee aojiio 3thx bhaob b chGhpckhx h nyKOTCKHx 
JiOKanbHbix cJjjiopax. Ilo cocTaBy ujHpoTHbix reoipac|3HHecKHx bjicmchtob Bee 3 jiOKanbHbie 
c|3Jiopbi TaKace oaeiib 6jih3kh (Ta6n. 6). Mx ocoOeHHocTbio aB/iaeTca oannaKOBaa po.ib 
COGCTBeHHO apKTHMeCKHX H apKTOajIbllHHCKHX BHflOB npH He3HaHHTeJlbHOM ynaCTHH 
MeTaapKTMMecKMx (b cmiHMHe ot Gojiee boctomhmx cJjjiop, r;ie flOMnnnpyioT apKToajibriHii- 


TAEJIHUA 6 

CocTaB LUMpoTHbix reorpatJjMHecKHx rpynn b jioKajibHbix (Jwiopax (A) UeHTpa.ibHoro 51 Man a 

h b hx aKTHBHOM aape (E) 





JlOKaabHbie (Jxiopbi 



reorpat})MMecKaa 
LUMpoTHaa rpynna 

«HepoMaaxa» 

«HrapanaTO-> 

« Bobuhch kobo» 

A 

B 

A 

B 

A 

B 

EopeajibHas 

16/10.4 

5/7.0 

14/9.0 

2/3.3 

14/10.2 

2/4.0 

ApKTo6opcaJibHasi 

15/9.8 

11/15.5 

16/10.3 

9/15.0 

16/11.7 

7/14.0 

EopeajibHan <|ipaiaiiui 

31/20.3 

16/22.5 

30/19.4 

11/18.3 

30/21.9 ; 

9/18.0 

rHnoapKTHMecKaa 

25/16.3 

14/19.7 

27/17.4 

12/20.0 

23/16.8 1 

12/24.0 

T MnoapKTOtL'ibnH hc Kaa 

27/17.6 

13/18.3 

26/16.8 

12/20.0 

22/16.0 ! 

8/16.0 

rHnoapKTHBecKan ((ipaiaiHii 

52/34.0 

27/38.0 

53/34.2 

24/40.0 

45/32.8 : 

20/40.0 

ApKTHMecKaa 

27/17.6 

12/16.9 

28/18.1 

4/6.7 

28/20.4 i 

7/14.0 

MeTaapicnmecKaa 

13/8.5 

4/5.6 

14/9.0 

7/11.7 

10/7.3 ! 

6/12.0 

ApKToaabnHHCKaa 

30/19.6 

12/16.9 

30/19.4 

14/23.3 

24/17.5 | 

8/16.0 

ApKTKMecKaa (|)paKUiui 

70/45.8 

28/39.4 

72/46.4 

25/41.7 

62/45.2 

21/42.0 

Bcero bhuob 

153/100 

71/100 

155/100 

60/100 

137/100 

50/100 


II p h m Ei a h h e B MiicaviTejie — aficoaiOTHoe mhcjio bhoob, b 3Ha\teHaTeae — jioaa ot ofimero wHcna bhaob 
jIO (A) h ot HHcaa bimob oktubhoto aapa JIC> (B), %. 
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CKHe h MeTaapKTMMecKMe BHAbi; rieTpoBCKHii, 3acnaBCKaa, 1981; CoKonoBa, 1984; 
KaTeHHH, CeKpeTapeBa, 1996). 

B uenoM b jiOKanbHbix c|3nopax UeHTpanbHOro JlMana AOMHHHpyioT bham apKTHMecKoii 
cJjpaKUHH (45.2—46.4 %), Ha btopom MecTe — bham rHnoapKTHMecKOii cJjpaKUHH (32.8— 
34.2 %) h Ha nocAeAHeM — bhah 6 opeanbHOH cJjpaKUHH (19.4 — 21.9 %), npnneM 
MaxcHMaribHoe yiacTHe GopeanbHbix bhaob otmcmcho b aHTponoreiiHO Tpanct})opMHpoBan- 
iioii JIO «EoBaHeHKOBO» npw yMeHbiueHHH poah bhaob THnoapKTHHecKOii h apKTMMecKOH 
cJjpaKUHH. noA30HaAbHaa cneuHt})HKa pe3Me npoaBnaeTca npH aHaAH3e aKTHBHOro aApa 
cjjAopbi no uiHpoTHbiM reorpat})HMecKHM aneMeHTaM. CpeAH aKTHBHbix bhaob (5 — 3-a 
crynenH 3kthbhocth) (lOpueB, 1968; PeGpncTaa, 1995b) Ha nepBOe MecTO BbiABHraioTca 
BHAbI rHnOapKTHHeCKOH fJjpaKUHH C He3HaHHTeAbHbIM nepeBeCOM HaA BHA3MH apKTHMeCKOH 
tjjpaKUHH. OAHaKO CAeAyeT OTMeTHTb, hto b HaHMeHee HapyiueHHOii JIO «HepoMaaxa» b 
aKTHBHOM aApe (})Aopbi coxpaHaeTca cymecTBeHHaa poAb bhaob Gopeanbiioii c|)paKUHH. 

OuenHBaa AOKanbHbie (})AOpbi no AOAe yMacma kphoc})hthoh (})paKUHH (lOpueB, 1981), 
MbI OTHOCHM HX K CpeAHeKpHOf|3HTHbIM. CoOTHOineHHe KpHO(})HTOB K HeKpHOt})HTaM 
AOBOAbHO ycTOHHHBo: 2.4 (JIO «HrapaHaTO»), 2.2 (JIO «HepoMaaxa»), 2.1 (JIO «EoBa- 
HenKOBO»), mto b 2—3 pa3a MeHbiue, MeM b AOKanbHbix t})Aopax n-OBa TaiiMbip (Cokoao- 
Ba, 1985) H3 Toil ace n0A30Hbi. ripn cpaBHCHHH reorpatfjHHecKOii crpyKTypbi H3yMeHHbix 
AOKanbHbix c}3Aop n-OBa JlMan c conocTaBHMbiMH AOKanbHbiMH cJiAopaMH Apyrnx perHOHOB 
BbiaBAaioTca hx pa3AHMna: Ha n-OBe TaiiMbip (JIO «Aa-TypKy», JIO «UJaHTaH», JIO 
«Tapea»; CoKOnOBa, 1984) npn MeHbineM ynacTHH bhaob Gopeanbnoii (13.5—16.3 %) h 
th noapKTHMecKOH (!) (7.6—12.1 %) cJjpaKuHH Ha nepBOe MecTO BbiABHraioTca apKToanb- 
nniicKHe bham (32.6—38.2 %) npH 3HaAHTenbHOM ynacTHH MeTaapKTHMecKHx (28.6— 
32.7 %) h MHHHManbHOM — apKTHiecKHx (7.8—9.9 %). B ueAOM apKTHMecxaa cJjpaKUHa 
cocTaBAaeT Gonee 70 % — bto yMepeHHO BbicoKOKpHOc|3HTHbie AOKanbHbie cjviopbi. B 
AOKanbHbix cpnopax HH30BbeB p. KoAbiMbi (JIO «CyxapHaa», JIO «KpyTaa HpecBa»; 
rieTpoBCKHii, 3acAaBCKaa, 1981) uinpoTHaa CTpyKTypa aoct3tomho 6AH3Ka k TaKOBoii 
aManbCKHx: GopeanbHaa cJjpaKUHa cocTaBAaeT 20.5—33.3 %, rnnoapKTHMecKaa — 33.2— 
32.9, apKTHMecKaa — 46.4—33.8 %, ho ocuoBy nocAeAHeii cocTaanaioT apKToanbiiHiicKHe 
BHAbi. B conocTaBHMbix AOKanbHbix cpnopax HyKOTCKOro n-OBa (JIO «CnpeHHKH», JIO 
«CHHeBeeM», JIO «BanbKapBaaM»; KaTeHHH, CeKpeTapeBa, 1996) Gopeanbiiaa cppaxuna 
cocTaBAaeT 13.0—14.7 %, ranoapKTHMecKaa — 24.0—28.4, apKTHHecxaa — 56.9— 
63.0 % npH AOMHHHpOB3HHH MeTaapKTHHeCKHX BHAOB CpeAH nOCAeAHHX. TaKHM o6pa30M, 
b H3yHeHHbix AOKanbHbix t})Aopax n-OBa JlMan AOMHHHpyiomaa apKTHMecxaa tfjpaKuna 
(coGctbchho apKTHMecKHe h apKToanbnHHCKHe bham npn MHHHMyMe MeTaapKTHMecKHx) 
HacHHTbiBaeT Ha 20 % MeHbuie bhaob, mcm b AOKanbHbix cjmopax TaiiMbipa h MyKOTKH. 
no reorpacJjHMecKOMy uiHpoTHOMy cneKTpy AOKanbHbie cjinopbi IleHTpanbHOro JlMana 
GOAee 0AH3KH K paBHHHHbIM AOKaAbHbIM tjjAOpaM HH30BbeB p. KOAbIMbl. 

OueHHBaa ueHOTHMecKyio poAb bhaob h hx npnypoAeHHOCTb k OTAeAbHbiM THnaM 
BKOTonoB, cneAyeT OTMeTHTb y3Kyio BKOAoranecKyio npHyponeHHOCTb GonbuiHHCTBa bhaob 
(t36a. 7). Ohh BCTpenaioTca b oahom hah HecKOAbKHx 6ah3khx THnax BKOTonoB, HepeAKO 
inHpoKO pacnpocTpaHeHHbix b naHAiuacpTe. CTenoTonHbie bham cocTaBAaiOT Gonee no- 
AOBHHbi bhaob AOKanbHbix $nop, cpeAH hhx ecTb h cpeAHeaKTHBHbie BHAbi: Equisetum 
palustre , Hierochloe alpina (TOAbKO b JIO «HrapaHaTO»), Dupontia fisheri, Eriophorum 
russeolum, Carex chordorrhiza, Minuartia rubella , Comarum palustre h Ap., b ochobhom 
BHAbi GOAOTHblX H neCMaHblX BKOTOnOB. 

Kax nOKa3an E. A. lOpueB (1968), ueHOTHnecKHe ocoGchhocth bhaob onpeAeAaiOTca 
He TOAbKO uiHpoTOH BKOAOTHMecKOH aMnAHTyAbi, ho h CTeneHbio pacnpeAeAeHHa no 
TeppHTopHH h oGiuhm ypoBHeM MHCAeHHOCTH. lOpueBbiM BbiAeAeHO 5 CTyneHeii 3kthbhoc- 
th bhaob, KOTopwe oGieAHiieiibi b 2 rpynnbi: Bbicuiaa (5—3-a CTyneHH 3Kthbiiocth) h 
HH3uiaa (2—1-a CTyneHH 3kthbhocth). AHaAH3 JIO no cocTaBy bhaob P33ahmhoh CTeneHH 
AaHAUiafJjTHOii 3kthbhocth noKa3aA CAeAyiomHe cooTiiouieHHa rpynn 3kthbhocth 
(TaGA. 8). 

B H3yHeHHbix AOKanbHbix cjmopax npeoGnaAaiOT HH3KoaKTHBHbie bham, cocTaBAaiomHe 
BKyne c HeaKTHBHbiMH Gonee nonoBHHbi bhaob KajKAOii JIO. OAHaKO hm He OMeiib chabho 
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TAEJIHUA 7 

ripe.acTaB;ieHHOCTb bhaob c pa3Hoft BKOJiorHMecKoft aMnAHTyaoft b jiOKajibHbix (Jviopax 

liCHTpajibHoro fluiana 





Baabl 



JloKajibHaa 

3BpHT0nHbie H 

1 reMHCTeHOTonubte 

1 ... 1 

CTeHOTOIlHbie 

(Jxnopa 

reMM3BpMT0nHbie l 


A 

6 

A 

E 

A 

E 

«HepoMaaxa» 

16 

10.4 

56 

36.6 

81 

52.9 

«HrapaHaTo» 

18 

11.6 

56 

36.1 

81 

52.2 

«EOBaHeHKOBO» 

15 

10.9 

57 

41.6 

65 

47.4 


npHMeiaHHe. A — a6coaioTHoe ihcjio bhaob, E — aojih ot o6uiero nitona bhaob J1C>, %. 


ycTynaiOT cpeaneaKTHBHbie bham, o6pa3yiomne 2-io no 3na4eHHio rpyniiy. K MHc.iy 
oco6oaKTHBHbix bhaob OTHocHTCfl Salix glauca, Betulu nana, Carex arctisibirica, Festuca 
ovina. BbicoKoaKTHBHbi b paiiOHe Eriophorum polystachion, Salix lanata, Rubus chama- 
emorus, Vaccinium vitis-idaea subsp. minus, Polygonum viviparum, b JIO «HepoMaaxa» — 
Petasites frigidus. HeM 6onee Hapymena JIO, TeM Gonbinyio nacTb cocTaBnaioT HeaKTHBHbie 
BHAbi, npH 3TOM nponcxOAHT nepexOA cpeaHeaKTHBHbix bhaob b rpynny HH3KOaKTHBHbix. 
B HaHMeHee HapyinenHOn JIO «HepoMaaxa» cpeAHe- h HH3KoaKTHBHbie bham npHMepHo 
paBHbi no MHCAennocTH, TorAa xax b HapymeHHbix noxanbubix fjjnopax cpeAHeaKTHB- 
Hbix bhaob b 1.5 pa3a MeHbuje. B aHTponoreHHO TpaHccJjopMHpoBaiiHOH JIO «BoBaHeHKO- 
bo» aKTHBHOCTb Carex arctisibirica CHHjKena c 5 ao 3 6annoB, Vaccinium vitis-idaea — 
c 4 ao 2. BMecTe c tcm yBenn4nnn cboio aKTHBHOCTb Arctophila fulva, Cochlearia 
arctica, Ranunculus hyperboreus, Deschampsiu glauca, Equisetum arvense subsp. bo- 
reale — BHAbi-HeiiTpo^iHAbi h ueHOf}3o6Hbie bhah, npeAnoMHTarawHe OTKpbiTbie rpyn- 
nnpoBKH. 

3aKaH4HBaa oGmyio xapaxTepHCTHKy AOKanbHbix tjrnop UeHTpanbHoro JlMana, ame- 
THM Cneunf|3HHHOCTb COCTaBa >KH3HeHHblX f|30pM BHAOB (Ta6A. 9). no CpaBHeHHK) c JIO 
«Tapea» (noA030Ba, 1978) b AOKanbHbix <j>nopax IJeHTpajibHoro JlMaAa MeHbine npea- 
cTaBneHbi xycTapuHKH (Bcero 2 BHAa — Salix lanata, S. glauca', Betula nana — peAKO, b 
OTA enbHbix aKOTonax HMeeT 5KH3HeHHyio cJjopMy xycTapHHKa, npeHMymecTBeHHO ace — 
KycTapHHMeK). KycTapHHHKH npeACTaBAeHbi 15 — 16 BHAaMH. OcHOBy cocTaBnaioT hoah- 
KapnHMeCKHe TpaBbI, epeAH KOTOpblX AOMHHHpyiOT AAHHHOKOpHeBHUlHbie, TOraa KaK b JIO 
«Tapea» Ha nepBOM MecTe ctoht rpynna CTepacHeKopHeBbix (31.7 %) c HeGonbinHM 


TAEJIHUA 8 

PacnpeAeaeHHe bhaob 3 AOKaabHbix (])Aop UeHTpaabHoro JlMaAa no rpynnaM 
AaHAUjacJlTHOH aKTHBHOCTH 


JloKa/ibHaa 

(Jxnopa 

fpynnbi axTHBuocTH 

i Bbiciuaa— cpennaa (5—3) 

HI13UJHC (2. 1) 

i oco6o- 

aKTHBHaH 

(5) 

BbfCOKO- 

3KTHBHaa 

(4) 

cpenne- 

aKTMBHaa 

(3) 

Bcero 

j 

HH3KO- 

aKTHBwaa 

(2) 

Heax- ■ 

TMBHaa 1 Bcero 

(1) 

«HepOMaaxa» 

«HrapaHaTO» 

«E0BaHeHK0B0» 

4/2.6 

4/2.6 

3/2.2 

5/3.3 

5/3.2 

3/2.2 

62/40.5 

51/32.9 

44/32.1 

71/46.4 

60/38.7 

50/36.5 

62/40.5 

75/48.4 

76/55.5 

20/13.7 82/53.6 

! 20/12.9 ! 95/61.3 

1 11/8.0 1 87/63.5 


npHMenaHHe. B HHCAMTeae — a6cojnoTHoe hhcao bhaob, b 3 HaMenaTejie — aoaa ot o6mero MHcaa bhaob 
b AC>, %. 
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TABJIHUA 9 

CoctaB JioKanbHbix (Jjjiop no rpynnaM *H3HeHHbix (JiopM 


)KM3»eHHaa <})opMa 

J1C> «HepoMaaxa» 

J1C> «HrapanaTO» 

J1C> «&0B3HeHK0B0» 



i' 




A 

B 

A 

B 

A 

B 

KycTapHMKH 

2 

1.3 

2 

1.3 

2 

1.4 

KyCTapHHMKH 

15 

11.1 

18 

11.6 

15 

11.7 

rio.iyxycTapHMKH 

1 

0.6 

1 

0.6 

1 

0.7 

n.iayHbi 

2 

1.3 

1 

0.6 

1 

0.7 

TpaBbi nojmKapnii'iecKHe 

128 

83.7 

127 

81.9 

111 

80.3 

B TOM M Mcjie: 







CTepiKHCKOpHeBbie 

24 

15.7 

23 

14.8 

19 

13.9 

KOpOTKOKOpHeBMIUHbie 

39 

25.5 

40 

25.8 

32 

23.3 

JlfTMHHOKOpHeBMIlIHblC 

57 

37.2 

56 

36.1 

52 

38.0 

KopHeompbicKOBbie 

1 

0.6 

1 

0.6 

1 

0.7 

Ha3eMHono^3yHMe 

6 

3.9 

6 

3.9 

6 

4.4 

JiyKOBMMHbie 

1 

0.6 

1 

0.6 

1 

0.7 

Tpaebi MOHOKapnKMecKHe 

5 

3.3 

5 

3.3 

6 

4.4 

B TOM MHCJie; 







Ma.TOJICTHMe 

4 

2.7 

4 

2.7 

5 

3.6 

MHoro.ieTHMe 

1 

0.6 

1 

0.6 

1 

0.7 

npHMeHaHHe. A — a6co,TK>THoe hhcjio bhuob, B — aojia ot o6mero HHC/ra bkhob JKl>, %. 



nepeBecoM naa AAHHuoKopneBmunbiMH (31.0 %). B jioKanbHbix cJjjiopax UenTpajibHoro 
^Mana pe3KO chhjkcho hhcao cTepauieKopHeBbrx TpaB (b npoueHTHOM OTHoineHHH b 2 pa3a 
MeHbiue, neM b JIO «Tapea»), roraa Kate KopoTKOKopiieBHmubie cocraBAHioT 1/4 qacTb, 
Kax h b JIO «Tapea». CneKTpbi )KH3Hennbix cpopM no rpynnaM b H-ayneiinbix AOKaAbiibix 
cfwopax oneHb 6 ah3kh. B aHTponorenno TpaHCfJjopMnpoBaHnoii JIO «EoBanenKOBO» nrnnb 
Menbine npeacTaBneHbi cTep)KHeKopneBbie n KopoTKOKopHeBnunibie bham, a mhcao moho- 
KapiIHMeCKHX B03p0CA0 Ha 1 BHfl. 

CpaBHeHne 3 H3yHeHHbix AOKaribHbix cpAop noKa3ajro nx 3HaHHTejibHoe cxoactbo no 
BceM napaMeTpaM: BHAOBOMy GoraTCTBy, TaKcOHOMnnecKOn h reoipac|3HMecKOH CTpyKType, 
JiaHALua^iTHOH aKTHBHOCTH, ho rviaBnoe — BbicoKoe cxoactbo BHAOBoro cociaBa (6onee 
90 %) h BbicoKHe Mepw BKJnoneHHa oahoh JIO b Apyryio. Bee 3th AOKaAbHbie tjjAopbi 
OTHOcaTca k oahoh KOHKpeTHoii cpAope (KO) «Mopabiaxa», npeacTaBjiaromeH coGoli 
3JieMeHTapHbiii c^nopucTHMecKHH paiiOH ot BepxoBbeB npaBbix npHTOKOB p. Mopawaxa ao 
cnnaHHa pex Ceaxa h MopAbiaxa. Una paBiiHHiibix cjinop n-OBa panee (PeOpncTaa, 

1987) GbiAH OTMeneHbi MaAbie nAomaAH BbiaBAeHHa KoiixpeTHbix cjinop h GoAbiuHe 
HAomaAH caMHx KOHKpeTHbix c|3Aop, MTO nOAHOCTbio noATBepaoiaeTca na npHMepe 
H3yHeHHbix AOKanbHbix cfinop. JIO «EoBaHeHKOBO» HecxoAbKO OTAHnaeTca ot JIO «Hepo- 
Maaxa» h JIO «HrapanaTO», npeACTaBAaa coGoii aHTponoreiiHO Tpaiicc|3opMHpoBaHHyio 
c|3Aopy h nOKa3biBaa oGmee HaripaBAenne H3MeneHHa cj)Aop npn aHTponoreHHOM BOJAeii- 

CTBHH. 

no cbohm noxa3aTeAaM AOKaAbHbie cJiAopbi UempaAbHOro flMaAa Gonee 6ah3kh k 
TaKOBbiM BOCTOMHOeBponeiicKoii Apkthkh, MeM nOATBepacAaeTca OTHeceHHe n-OBa JlMaA 
k EBponeiicKO-3anaAHOCH6HpcKOH npoBHHUHH, HMaAO-TbiAaiiCKOH liOAnpoBHHUHH 
(lOpueB h Ap., 1978). 

B 3aKAiOHeHne npuHOCHM cepAeMHyio 6AaroAapHOCTb T. T. noA030Boii 3a oGpaGoTKy 
MaTepnanOB no a<H3HeHHbiM (JjopMaM h B. A. (OpueBy 3a KpuTHnecKne 3aMenaHna, 
BbicKa3aHHbie b npouecce paGoTbi naA CTaTbeii. 
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PaOcrra BbinojiHeHa npH (J3 hh3hcoboh noanepxKe PoccuiicKoro cjDOHaa cjDyHAaMeirrajib- 
hwx HccjieflOBanHii (npoeKT 96-04-49779). 
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hm. B. JI. KoMapoBa PAH 
CaH kt- fl crcp6yp r 


SUMMARY 

The list of the species of the three Central Yamal’s local floras (LFs) (northern hypoarctic tundra 
subzone) is reported for the first time. It numbers 170 species referred to 81 genera, 35 families. 
Yamal’s LFs differ from other Arctic regions in the same subzone by lower species diversity, whereas 
the number of families is rather constant. In total, Arctic fraction prevails (due to pure arctic and 
arcto-alpine species along with the few meta-arctic species) over hypoarctic fraction in LFs. 
Hypoarctic fraction is dominant in floras active core. The Circumpolar species predominate in LFs 
(57.5—59.9 %). Stenotope (47.4—52.9 %), low- and non-active (53.6—63.5 %) species are 
dominant in the vegetative cover. The number of species is decreased in anthropogenicaily 
transformed LF «Bovanenkovo» due to the lack of some Asteraceae, Fabaceae, Violaceae species, 
the portion of boreal species is increased a little, landscape activity of certain species is changed: 
the role of neutrophilous and coenophobic species increased, while the role of high- and 
moderate-active species decreased, the role of non-active species increased as a whole. All studied 
LFs could be referred to as one elementary floristic district, a concrete flora. 
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© H. B. flpo3aoBa, H. B. AaeKceeBa-IlonoBa 
THIIbl MHHEPAJIbHOrO OBMEHA PACTEHHH IO>KHOH HYKOTKH 

I. V. DROZDOVA, N. V. A LEX EE V A - POPOV A. TYPES OF MINERAL EXCHANGE OF PLANTS 

IN SOUTH CHUKOTKA 

npHBeaeiibi aaiiHbie o cjiopMax coaepaomia K. Ca, Mg b pacTcnnsix, npon3pacTaiomnx Ha yjibTpaociiOBiibix 
h KHcahix ropHbix nopoaax KDjkhoh HyxoTKH. Ha ocHOBaHHH cooTHOuieHHa K/Ca b BOimoii (ppaknmi 
ycTaHOBaeiibi thiih MHHcpaabnoro o6MeHa (OKcanarahiii, xanbUHOTpocfiHhiii, KajiHeBbiii) iuw 6oace hcm 60 bhjob 
pacTeirnii H3 16 ceMeiicTB, hto no3Bo;iHJio Ha hobom aHajiHranecKOM MaTepnane noaTBepaiiTb npeacTaB-ieuHe o 
HajiHHHH onpeaejieHHoro mna MHHepaabHoro o6MeHa y pacreiwii pa3JinnHbix TaKconoMHHecKHX rpynn. 
rioKa3ano, hto y 6ojibujHHCTBa bhaob ran MHHepajibHoro ofiMena coxpaiiHCTC» b reoxuMHHecKn h aKOJionmecira 
KOHTpacTHbix MecToo6HTaHHHx. yc'TaHOBacHO. hto upeHMyiuecTBOM npn 3accacHHH cepneHraiiHTOBbix noHB 
oSaaaaror Bnabi, aaanTHposaHHbie k oneiib iih3kom_v ypoBHK) pacTBopHMoro Ca bo BiiyTpeHHeii cpcnc (oKcanarahiii 
ran o6MeHa) h cnoco6Hbie CBH3biBaTb inSuror Mg b bhjc oxcajiaTa. 

Hapaay c orpoMiibiM MopcJioaorHHecKHM pa3noo6pa3HeM cymecTByioT h 3HaHHTeabHbie 
pa3JiH4Ha b cjDyHKUHonajibiibix xapaxTepHCTHKax pacTeiiHii. nanpHMep b noraouieHHH, 
TpaHcnopTe h iiaKonaeHHH MHHepaabiibix BeiuecTB y pa3iibix bhaob (ycTOH4HBOCTb. .. 
1991). 3th pa3JiH4Ha MoryT npoaBaaTbca Aaace y 6;iH3KopoflCTBeHHbix bhaob (AjieKcee- 
Ba-IlonoBa, J]po3AOBa, 1996). Baa<Hoe mccto cpean pa6oi, nocBauteHHbix H3y4enHio 
MHHepajibHoro oOMeHa pacTeHHii pa3JiH4iibix TaKconoMH4ecKHX ipyiin, 3aHHMaioT Te. b 
KOTopbix HccjieayiOTca ocoOchhocth oOMena Ca (11 jin, 1944; Kinzel, 1969, 1982, 1985, 
1989; Bradfield, 1977; Kinzel, Lechner, 1992). 3to He caynaiiHO, nocKOJibKy Ca 
BbinoaHaeT Miioroo6pa3Hbie cJiyHKuHH b oOMeHe BemecTB kactok h opraHH3Ma b ueaoM. 
Ohh CBa3aHbi c BJinaHHeM Ca Ha CTpyKTypy MeMOpaii, HOHiibie noTOKH 4epe3 hhx, na 
6H03JieKTpH4ecKHe aBJieHna, nepecTpoftKH uHTOcKeaeTa, npoueccw iionapH3auHH K.neTOK 
h TKaHeii h ap. (Calcium..., 1990). Ca ynacTByeT b nepBH4Hbix MexaiiH3Max nocTyniieHna 
hohob b KJieTKH KOpna. Ha 3To yKaabiBaeT tot cfiaKT, hto noHTH Bca KaTHOHOoGMeHHaa 
riOBepxHOCTb KopHa 3anaTa Ca h 43cth4ho H*. OrpaHHHHBaa nocTyiuieime apyrux hohob 
b pacTeima, Ca cnocoGcTByei yCTpaHeHHio tokchhhocth HiGbiTOHHbix KOHueHipauHii 
hohob aMMOHHa, ajiiOMMHHa, MapraHua h aceae3a. 

no cooTHOLueiiHio ypoBHa K h BOaopacTBopHMoro Ca (Ca B ) b pacTeiiHH onpeaenaeTca 
npHcyuiHH Bnay thii MHnepajibiioro oOMeHa (Horak, Kinzel, 1971; Bradfield, 1977): 

— OKcajiaTHbiii thii — c 4pe3Bbi4aiino hh3khm coaepacaHneM BoaopacTBopHMoro 

Ca (K/Ca B > 10); 

— KajibUHOTpocJiHbiH THn, xapaKTepH3yiOLiiHiica naKonaeiiHeM pacTennaMH 60:1b- 
uioro KoaHnecTBa Ca b BOAopacTBopnMoii cJiopMe (K/Ca B < 1); 

— KajiHeBbiii, npn kotopom pacTeHHa coaepacaT ToabKO neOoabtuHe KonnHecTBa 
BoaopacTBopHMoro Ca 110 cpaBHeiimo c K (K/Ca B > 1). 

CaeayeT OTMeTHTb, hto pacTeHHa c pa3HbiM th noM MHiiepaabHoro oGMeHa pa3aHna- 
lOTca no cooTHOLueiiHio noaBHaaibix BoaopacTBopHMbix h upoHHOCBaaaHHbix (ripeayie 
Bcero b cJiopMe oxcaaaTa) KHcaoTopacTBopHMbix cJiopM Ca. Tax, ecan y pacTeHHii c 
OKcaaaTHbiM thiiom oOMeiia ropa3ao Bbirne coaepacaHHe Ca b cJiopMe oxcajiaTa, a y 
pacTeiiHii c KaabuHOTpocJaibiM TnnoM oOMeHa — b BoaopacTBopHMoii cJiopMe, to y 
OoabuiHHCTBa pacTeiiHii c KaaneBbiM thiiom oOMeHa He naOjHoaaeTca pe3Koro npeBaanpo- 
BaHHa oahoh cfiopMbi Ca naa apyroii. 
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riocKOJibicy oco6ennocTH MHHepanbHoro o6MeHa AHxopacTyutHx bhaob apxTHnecxoii 
cfj.qopbi, b 43CTHOCTH na MyxOTKe, npaxTHnecxH He H3y4eitbi, npeacTaBaaao HHTepec 
ucc.ienoBaHHe pacTenHH panubix TaxcoHOMHnecxHX tpynn. B named npeabiayuteH pa6crre 
i AaexceeBa-rionoBa, J],po3flOBa, 1996) npHBeaeiibi aaimbie o cBoeo6pa3HH MHHepanbuoro 
eociaBa pacTenHii paaa ceMeiicTB ita y;ibTpaocnoBHbix ropHbix nopoaax lOxaioti MyxoixH. 
Mbi noKa3a/iH, hto b pacTermax na cepnenTHHHTax jiianHTenbuo H3MenaeTca oGutee 
ccuepxaHHe ocnoBHbix xaTHOtioB: yMeitbmaeTca Ca 2, h yBeaH4HBaeTca Mg 2, no cpaBHe- 
hhk) c 30nanbH0H pacTHTeJibHOCTbio. IlpeflCTaBHTe;iH Tax na3biBaeMOH «cepneHTH h htoboh 
cjnopbi» xapaKTepM3yK)TCH Tax>xe 3na4HTejibHbiM ypoBHeM coaepxaHHa Ni. OaHaxo HeT 
cBeaeHHH o tom, xaxoBbi cjDopMbi coflepxcanHa sthx xbtmohob b p iCTeHnax. CpaBneHHe 
ocoGeHHocTeH MHHepajibHoro o6MeHa Tex >xe bhaob, npoH3pacTaioutHx b apyrax reoxn- 
MH4ecKHX ycnoBHHx, no3BonaeT pacxpbiTb xapaxTep auamauHn k H3MeHeHHio ypoBHa 
flocTymibix cjDopM Ca h Mg b noHBe. 3th CBeaeHHa BaxcHbi ana noHHMaHHa pacnpeaeaeriHa 
no 3KoronaM c xottTpacTHbiM xhmh3mom pa3Hbix tpynn pacTeHHH EepHHrHiicxoH ApxTH- 

KH. 


MaTepwaji h MeToabi 

06pa3ubi 6oaee 60 bhaob pacTettnii 6bian co6paitbi b ocHOBHbix THnax MecTooOHTatiHH 
Ha rope TopOaTOH YcTb-Eenbcxoio cepnetiTHUHTOBoio MaccHBa (cpeanee TeneHHe p. Ana- 
abipb) h Ha cxaaHCTbix o6Haa<eHHax Baoab 6epera p. AHaabipb: Bepxnne h Hnxaine 
Ytcchkh, a ana cpaBHeitna — tta xhcamx ApeBiieanaioBHaAbHbix no4Bax b AOAHite 
p. AHaabipb (Teppacbt, necnaHbiti Ban) y noaHOxHa ropbi TopOaTOH (io>XHbie rmtoapKTH- 
4ecxne Tynapbi, OnHjxne k naaKopHbiM). PacTHTeabiibiii MaTepnan coOnpaan no OTaenb- 
HblM BHAaM. 06pa3Ltbl HeKOTOpblX BHAOB 6bUlH Co6paitbl B lieCKOAbKHX SKOTOliaX. Y 
OOAbLHH HCTB3 BHAOB TpaBBHHCTblX paCTeHHH HCCJieAOBailH BereTaTHBHyiO H3A3eMHyK) 4aCTb 
ueaHKOM, y xycTapHHKOB h xyCTapiinaxoB — AHCTba. 

OopMbi coaepxaHHa K, Ca, Mg onpeaenann no E. Bradfield (1977). Meroa no3BonaeT 
ycraHOBHTb coaepxaHHe BOAopacTBopnMbix cfiopM Ca h Mg, a Tax>xe 6onee nponnocBa- 
33HHbix, npexcne Bcero xap6onaTOB Ca h Mg bo cfipaxuHH yxcycHoii xhcaotm h oxcanaTOB 
Ca h Mg, pacTBopnMbix TOJibKO b conaiion xncnoTe. IlocKOAbKy Becb K, coaepxatuHHca 
b KJieTxe, naxoAHTca b BoaopacTBop hmoh cfiopMe, ero onpeaenaaH ronbxo b boahoh 
cjDpaKUHH. Ana onpeaeAeHHa cBoOoaHbix h cBa3aiiHbix cjDopM K, Ca h Mg nocAeaoBaTeAbno 
SKCTparnpoBaiiH cyxoti MaTepnan boaoh, a 3aTeM pacTBopaMH IN CH 3 COOH h IN HC1. 
KoannecTBo K, Ca h Mg no cjDpaxuHaM onpeaenann ita aTOMHO-a6cop6unoHHOM cnexr- 
pocjDOTOMeTpe AAS IN. Ilpo6bi ana aHaaH3a oTOnpann b 3-xpaTiion hobtophocth. 

Pe3yabTaTbi h oScywaeHHe 

OpaxitHOHiibiH cocTaB K, Ca, Mg aaa OTaenbiibix bhaob pacTennii npHBOAHrca b 
T a6a. 1. Y Bcex HccaeaoBaHHbix h3mh bhaob ceM. Caryophyllaceae, BCTpenaioutHxca Ha 
cepneHTH hht3x, aoaa BoaopacTBopHMoro Ca 6bina oneitb HH3xoii h cocTaBaaaa ot 2 ao 
14 % or o6iuero coaepxanna (ra6n. 1). CooTHomeHne K/Ca B y Tex >xe bhaob 6bino oneiib 
BbicoxHM, 4TO no3BoaaeT hx othccth x pacTeimaM c oxcanaTttbiM thiiom oGMeHa (pnc. 1). 
Taxon THn o6MeHa y bhaob ceM. Caryophyllaceae OTMeneH h b apyrnx ieoipac{DH4ecxHx 
oOaacTax (Horak, Kinzel, 1971). 

OxcanaTHbiii THn o6MeHa 6bia xapaxTepen ajia Bcex H3y4emibix bhaob ceM. Caryop¬ 
hyllaceae He33BHCHMO OT 3XOAOI'H4eCXHX yCAOBHH H ypOBHa o6meiO Ca B OTAeabHblX 
o6pa3Ltax pacTennii. Tax, y Silene acaulis — BHaa, xapaxTepH3yiOLueroca MaxcHManbiibiM 
aaa ceMeiicTBa HaxonaenHeM Ca, AHinb 2 % sneMeiiTa npHxoaHaocb na BoaopacTBopHMyio 
cjDpaxuHio, ocTanbHoe coaepacaaocb b BHae oxcanaTa. CaeayeT OTMeTHTb, hto y Minuartia 
arctica npn pa3AH4iiOM o6meM coaepxcanHH Ca b o6pa3uax pacTeHHH, co6paimbix b 
pa3Hbix axoTonax, pacnpeaeaettHe aaeMeHTa Moxay boahoh h xhcaothoh cfipaxuHaMH 
ocaaeTca nocToamibiM — 4 h 96 % cooTBeTCTBeitHo. 06napy>xeHo, hto b 1/3 Bcex 
HccaeaoBaHHbix bhaob ceM. Caryophyllaceae coaep>XHTCa Gonbiue xHcaoTopaCTBopHMoro 
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TAEJ1HUA I 


CoaepacaHHe BojiopacTBOpHMbix (B) h KHcaoTopacTBopn m bix (Khci) 4>opM Ca, 

Mg, K b pacTeHHax 


SneMeHTbl, MKMOvlb/r 


Bha 

K 

Ca 

Mg 


B 

B 

Khci \ 

B ! 

KhC! 

Poaceae 

Arctagrostis arundinacea (Trin.) Beal 

171.0 

18.00 

23.3 

62.5 j 

32.9 

A. latifolia (R. Br.) Griseb. 

171.0 

13.5C 

13.6 i 

38.9 : 

17.5 

To *e 

97.4 

32.50 

32.6 i 

113.0 

40.8 

Calamagrostis purpurea (Trin.) Trin. 

247.0 

23.50 

17.1 1 

45.8 

13.5 

Hierochloe alpina (Sw.) Roem. et Schult. 

186.0 

17.80 

14.9 

54.2 

15.2 

*To >Ke 

232.0 

25.80 

27.5 1 

30.6 

15.4 

Festuca altaica Trin. 

236.0 

24.10 

27.5 

50.0 

26.9 

To >Ke 

337.0 

14.10 

19.5 

35.6 

18.3 

Poa glauca Vahl. 

186.0 

38.80 

26.3 

32.9 

26.0 

Cyperaceae 






Carex glaclalis Mackenz. 

71.8 

6.63 

23.8 

47.9 

102.0 

C. lugens H. T. Holm 

168.0 

38.80 

47.5 

123.0 

23.3 

C. melanocarpa Cham, ex Trautv. 

205.0 

12.10 

27.5 

32.1 

25.8 

C. podocarpa R. Br. 

206.0 

45.00 

27.5 

123.0 

37.5 

C. rupesrtis Bell, ex AM. 

126.0 

15.10 

26.1 

93.8 

66.4 

C. scirpoidea Michx. 

228.0 

18.50 

20.0 

163.0 

43.8 

To ace 

191.0 

26.30 

25.5 

113.0 

43.8 

*Eriophorum angustifoliiim Honck 

94.9 

43.80 

36.3 

64.6 

20.4 

E. triste (Th. Fries) A. Love et Hadac. 

186.0 

16.10 

21.9 

83.3 

50.0 

E. vaginatum L. 

149.0 

10.60 

17.0 

43.8 

30.8 

To ace 

101.0 

19.50 

22.9 

26.5 

24.3 

Kobresia sibirica Turcz. 

176.0 

19.00 

15.3 

142.0 

66.7 

K. simpliciuscula (Wahlenb.) Mackenz. 

200.0 

15.60 

14.6 

140.0 

58.3 

subsp. subftlifolia (Egor., Jurtz. et Petrov¬ 
sky) Egor. 






To ace 

128.0 

17.90 

30.0 

97.1 

75.0 

K. simpliciuscula subsp. subholarctica Egor. 

151.0 

18.80 

20.0 

163.0 

43.8 

Polygonaceae 

Polygonum ellipticum Willd. ex Spreng 

114.0 

55.00 

211.0 

327.0 

91.7 

To ace 

424.0 

27.50 

138.0 

108.0 

62.5 

P. tripterocarpum A. Gray 

66.7 

19.80 

57.5 

263.0 

60.4 

*To ace 

201.0 

19.30 

65.0 

50.0 

31.9 

P. viviparum L. 

291.0 

24.80 

61.3 

100.0 

97.9 

Oxyria digyna (L.) Hill. 

359.0 

8.00 

555.0 

438.0 

713.0 

Portulacaceae 






Claytonia acutifolia Pall, ex Roem. et 

604.0 

9.00 

155.0 

227.0 

146.0 

Schult. 






C. arctica Adams 

614.0 

9.88 

138.0 

388.0 

435.0 

Caryophyllaceae 






Lychnis samojedorum Sambuk 

349.0 

8.63 

254.0 

352.0 

246.0 

Minuartia arctica (Stev. ex Ser.) Graebn. 

196.0 

10.90 

270.0 

165.0 

100.0 

To ace 

310.0 

! 6.00 

140.0 

188.0 

150.0 

M. obtusiloba (Rydb.) Hause 

98.7 

[ 12.30 

304.0 

81.3 

358.0 

M. rubella (Wahl.) Hiern 

181.0 

! 6.88 

43.8 

121.0 

238.0 

Sllene acaulis (L.) Jacq. 

440.0 

i 14.50 

648.0 

144.0 

183.0 




TABJIHUA 1 (npodoAUcenue) 


Bwa 

3 ; ieMeHTbi , MKMO / ib/r 

K 

Ca 

Mg 

B 

B 

Khci 

B 

Khci 

Ranunculaceae 






Thalictrum alpinum L. 

247.0 

63.80 

161.0 

113.0 

152.0 

Rosaceae 






Dry as incisa Juz. 

55.0 

24.10 

126.0 

38.3 

85.4 

To *e 

84.6 

30.00 

201.0 

20.6 

52.1 

D. punctata Juz. 

61.5 

25.00 

118.0 

37.9 

62.5 

To *e 

142.0 

46.30 

375.0 

35.0 

54.2 

Pentaphylloidesfruticosa (L.) 0. Schwarz. 

224.0 

38.80 

126.0 

45.8 

50.0 

Potentilla anadyrensis Juz. 

247.0 

301.00 

200.0 

152.0 

37.5 

Spiraea beauverdiana Schneid. 

183.0 

32.50 

36.3 

110.0 

45.8 

Empetraceae 






Empetrum subholarcticum V. Vassil. 

39.7 

32.50 

51.3 

81.3 

83.3 

*To *e 

106.0 

28.80 

81.3 

20.2 

25.4 

Ericaceae 






Andromeda polifolia L. 

66.7 

50.00 

83.3 

123.0 

50.0 

*To *e 

70.5 

50.40 

116.0 

38.5 

190 

Arctous alpina (L.) Niedenzu 

91.0 

85.00 

82.5 

123.0 

37.3 

*To *e 

127.0 

155.00 

136.0 

68.8 

18.8 

A. erythrocarpa Small. 

104.0 

81.30 

70.0 

204.0 

62.5 

Ledum decumbens (Ait) Lx>dd. ex Steud. 

78.2 

31.30 

106.0 

56.3 

i 45.8 

*To *e 

96.5 

33.80 

155.0 

30.4 

29.6 

Cassiope tetragona (L.) D. Don 

65.4 

23.90 

115.0 

28.8 

l 52.0 

*To *e 

43.6 

21.40 

81.3 

66.7 

, 50.0 

Rhododendron parvifoiium Adams 

114.0 

67.50 

119.0 

102.0 

45.8 

*To >xe 

84.6 

62.50 

85.0 

194.0 

66.7 

Vaccinium uliginosum L. 

79.5 

118.00 

52.5 

117.0 

20.0 

*To *e 

121.0 

149.00 

51.3 

62.5 

j 9.58 

Limoniaceae 






Armeria scabra Pall, ex Schult. 

135.0 

18.30 

46.3 

87.5 

108.0 

Boraginaceae 






Eritrichium aretioides (Cham.) DC. 

182.0 

8.25 

266.0 

43.8 

371.0 

E. tschuktschorum Jurtz. et Petrovsky 

138.0 

7.75 

315.0 

28.1 

685.0 

Asteraceae 






Artemisia borealis Pall. 

442.0 

231.00 

134.0 

733.0 

66.7 

To xte 

238.0 

163.00 

119.0 

490.0 

167.0 

A. glomerata Ledeb. 

417.0 

256.00 

190.0 

152.0 

81.3 

To *e 

367.0 

86.30 

98.8 

385.0 

156.0 

Saussurea tiiesii (Ledeb.) Ledeb. 

479.0 

193.00 

146.0 

540.0 

110.0 

Senecio resedifoiius Pall. 

458.0 

109.00 

72.5 

331.0 

72.9 


ripHMenaHHe. «*» — BHUbi pacTeHHii, npoH3pacTaioiune Ha KMcnbix ropHbix nopoaax. 


Mg, b ocTanbHbix — BoaopacTBopHMoro. OflHaKO h b 3tom cnywae acuta Mg b khcjiothoh 
cjDpaKUHH y npeacTaBHTejieH ceM. Caryophyllaceae 6btaa 6oaee BbicoKoii, ueM y bhaob 
flpyrax ceMeiicTB (Ta6a. 1). 

BHflbi ceM. Portulucaceae Taioxe coaepxtaaH onettb He3nanHTe^bHoe koahwcctbo Ca 
b BOflopacTBopHMoii cfiopMe (Tafiji. 1). YpoBeHb aaeMeitTa b boahoh cfipaKuHH cpaBHHM 
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Phc. 1. CooTHomeHHe K/Cae y pacreHHH neKo- 

TOpblX ceMeHCTB. 

no BepTmcanbHofi och — BexiiiMHHa 0TH0iueH»fl 
K/Cae. no ropn30HT&ibHotf .och — ceMeticTBa: / — 
Poaceae, 2 — Cyperaceae , 3 — Polygonaceae, 4 — 
Caryophyllaceae , 5 — ftrassicaceae , 6 — Saxifraga- 
ceae, 7 — Fabaceae, H — Ericaceae, 9 — Asteraceae. 


c TaKOBbiM y npeflCTaBHTeJieii ceM. Ca¬ 
ryophyllaceae. no 3TOMy npH3HaKy 
H3yHeHiibie BHflbi ceM. Portulacaceae 
TBXace MO>XHO OTHeCTH K paCTeHHHM C 
OKcajiaTHbiM TnnoM o6MeHa. y o6ohx 
bhaob poaa Claytoniu 3HaMHTeJibnaa 
wacTb Mg 3KCTparHpoBajiacb HC1. Y 
C. arctica ypoBenb coaep*aHna Mg b 
XHCAOTHOH (fipaXUHH 6blfl BblLUe, HeM 

b boahoh, h cocTaBJiHji 53 °Ic. Hhtc- 
pecuo oTMeTHTb, hto o6a ceMeiicTBa 
othochtch k nopaaxy Caryohyllales , 

Tax >xe Kax h ceM. Amaranthaceae, 

KOTopoe, no AHTepaTypHbiM aaiiHbiM, 

BicniOHaeT b ce6a BHflbi c oKcanaTHbiM 
TnnoM o6MeHa (Kinzel, Lechner, 

1992). 

Toabxo ne6ojibmoe xoahhcctbo 
BOflopacTBopHMoro Ca coaepacaaocb b 
KjieTOHHOM coKe y BHflOB ceM. Boraginaceae. 3to coraacyeTca c xapaKTepoM pacnpeae- 
fleHHa Ca y bhaob ceM. Boraginaceae H3 apyrnx reorpacjDHHecxHX oGaacTeii (Kinzel, 1969). 
06i.acHeHHe 3Toro HBaeHHa coctoht b tom, hto CTyfleHHCTbiii, coaepacainnH mhoio 
nexTHHa xaeTonubiii cok 6oflbiuHHCTBa npeflCTaBHTeaeii 3Toro ceMeiicTBa 6oaee hjih MeHee 
cnflbHo aflcop6npyeT Ca. Bo3mo>xho, sthm cbohctbom oiipefleaaeTCH h ropaiao 6oaee 
HH3Kaa KonueHTpauHa BOflopacTBopHMoro Mg no cpaBHennio c xncaoTopacTBopHMbiM y 
qyKOTCKHx BHflOB pofla Eritrichium (Ta6a. 1). 

H3BecTHO, hto BHflbi ceM. Polygonaceae Hapaay c bmcoxhm ypoBHeM oxcaaaTa Ca 
coaepacaT h CBoGoaHyio maBeaeByio xncaoTy. npn stom ycHflennoe nomomeHHe Ca 
pacTeHHaMH c oxcaaaTiibiM TnnoM oGMeHa CTHMyanpyeT o6pa30BaiiHe hmh AonoauHTeab- 
Hbix KOflHnecTB luaBejieBoii xhcaotm, hto b cboio onepeab oGecnenHBaeT GbicTpoe 
ocaacaenne H36biTxa Ca. Tax, y Oxyria digyna — BH.ua, naxaiiflHBaioiuero MaxcHMaibHOe 
cpeflH H3y4eHiibix npeflCTaBHTeaeH ceM. Polygonaceae xoahhcctbo Ca, — ypoBeiib sae- 
MeHTa b boahoh cfipaxuHH 6bin MHHHMaiibHbiM. CfleflyeT OTMeTHTb Taxace, hto npomio- 
cBa3aHHaa nacTb Mg y O. digyna b 1.6 pa3a npeBocxoflHfla sxcTparnpyeMyio boaoh. 

ConocTaBfleHHe aaHHbix aHaflH3a pacTeHHii Polygonum tripterocarpum, pa3jiHHaio- 
lUHXca no oGmeMy coaepacaHHio Ca, noxa3aflo, hto npn yBeflHHeiiHH xonueHTpamin 
sjieMeHTa H36biTox ero CBa3biBaeTca b BHfle oxcanaTa, a ypoBeHb b boahoh cfipaxunn 
ocTaeTca nocToaHHbiM. Y P. ellipticum Taioxe nponcxoAHT ocaacaeHHe H36biTxa Ca, 
oflHaxo Ha6flioflaeTca h iiexoTopoe B03pacTaiiHe ero xoannecTBa b boahoh <f>paxuHH 
(Ta6fl. 1). 

B oTHomeHHH pacnpeflefleHHa Mg y bhaob poaa Polygonum caeayeT OTMeTHTb, hto 
yBeflHneHHe oGmero coaepacanna aaeMeiiTa b GoabmeH CTeneiin conpoBoa<fla30cb poctom 
ero xoimeHTpauHH b boahoh cjDpaxuHH. 

B OTAHHHe ot pacTeHHii c oxcaaaTHbiM thhom oGMeHa bhaw ceM. Fahaceae coaepacanH 
Toabxo ne6oflbiuHe xoAHnecTBa Ca, axcTparnpyeMoro HC1 (Ta6a. 2). Eo;rbmaa nacTb Ca 
HaxoflHaacb y sthx pacTeHHii b BOAopacTBopHMoii cfiopMe, a Taxace b BHae xapGoHaTa Ca, 
pacTBopHMoro b yxcycHoii xncaoTe. CaeayeT OTMeTHTb, hto coeaHHenna Ca, aerxo 
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TAEJ1HUA 2 


Coaepatamte BouopacTBopnMbix (B) h KHCjioTopacTBopHMbix (KcHjCooh, Khci) 4>opM K, Ca 

H Mg B paCTeHHHX 


3jieMenTbi, MKMOJib/r 


Bha 

K 


Ca 



Mg 



B 

B 

KcH-jCOOH 

Khci 

B 

Kch^COOH 

Khci 

Papaveraceae 

Papaver anadyrense Petrovsky 

517.0 

140.0 

101.0 

18.1 

131.0 

45.8 

42.1 

Brassicaceae 








Alyssum obovatum (C. A. Mey.) 

355.0 

360.0 

413.0 

31.3 

100.0 

29.2 

18.8 

Turcz. 








To ate 

358.0 

186.0 

380.0 

51.3 

154.0 

70.8 

12.5 

» » 

396.0 

324.0 

399.0 

33.8 

154.0 

35.4 

12.3 

Cardamine victoris N. Busch 

329.0 

67.5 

53.8 

4.63 

317.0 

83.3 

43.8 

Saxifragaceae 








Saxifraga funstonii (Small) Fedde 

181.0 

338.0 

251.0 

15.8 

70.8 

20.8 

48.3 

S. hirculus L. 

312.0 

68.8 

77.5 

36.3 

169.0 

60.4 

10.2 

S. nelsoniana D. Don 

368.0 

145.0 

90.0 

28.8 

425.0 

100.0 

<10.0 

To ate 

501.0 

209.0 

120.0 

43.8 

221.0 

47.9 

<10.0 

S. oppositifolia L. 

47.4 

23.5 

101.0 

35.0 

62.5 

121.0 

34.4 

To ate 

60.2 

62.5 

174.0 

61.3 

17.7 

21.9 

<10.0 

» » 

103.0 

67.5 

161.0 

53.8 

17.7 

21.9 

<10.0 

S. setigera Pursh 

135.0 

43.8 

61.3 

36.3 

115.0 

58.3 

23.1 

S. serpyllifolia Pursh 

127.0 

36.3 

43.8 

5.75 

66.7 

38.5 

56.3 

Fabaceae 








Hedysarum hedysaroides (L.) Schinz 

89.7 

100 0 

27.5 

27.5 

629.0 

62.5 

<10.0 

et Thell. subsp. tschuktschorum 
Jurtz. 








To ate 

79.5 

168.0 

50.0 

40.0 

196.0 

45.8 

<10.0 

Oxytropis czukotica Jurtz. 

185.0 

239 0 

129.0 

10.0 

210.0 

29.2 

<10.0 

To ate 

179.0 

65.0 

50.0 

9 13 

365.0 

70.8 

12.5 

0. leucantha (Pall.) Bunge subsp. 

168.0 

219.0 

65.0 

8.13 

554.0 

50.0 

<10.0 

tschukotcensis Jurtz. 

0. semiglobosa Jurtz. 

104.0 

65.0 

62.5 

5.38 

288.0 

95.8 

24.6 

To ate 

82.1 

65.0 

70.0 

13.3 

290.0 

108.0 

58.3 


pacTBopHMbie b cna6bix KHCJioTax, Moryr npHHHMaTb yaacTHe b <f>H3HOJtorH4ecKHx 
npoueccax, b tom Hncne b perynaunn ocMOTHHecitoro aaBneHtta. OxcanaT Ca, pacTBopn- 
Mbiii mnbKO b CHJibHbix Kncncrrax, npeacTaBJiaeT co6oii HenpoayitTHBHbiH 6annacT, 
KOTOpbiH oaenb peflxo Hcnonb3yeTca pacTennaMH, npH 3tom ana ero pactuenneHna 
HeofixoflHMO yaacTHe <f>epMettTOB. 

y Bcex H3yMennbix naMH BHflOB pacTeiiHii npoBoannocb onpeaeneinie <f>opM coaepata- 
HHa Ca h Mg b 2 KHcnoTiibix cjDpaKuHax. Mbi o6HapyatnnH, hto npeacTaBHTenH paaa 
ceMeiicTB xapaKTepH3yioTca BbicoxHM coaepataHtteM Kap6oHaTa Ca (Ta6n. 2). 

ConocTaBJiaa nojiyHeHHbie aattHbie no coaepataHHio Ca b Boanoit h 2 KHcnoTHbix 
cfipaxunax, Moattto OTMeTMTb, wto y bhaob poaa Oxytropis npaitTHuecicH Becb Ca 
coaepatanca b BoaopacTBopnMoii c{)opMe h b Bttae nentopacTBopHMoro ttap6oHaTa Ca. Ilo 
cpaBHeiimo c 3 thmh BHflaMH y Hedysarum hedysaroides subsp. tschuktschorum aona Ca, 
SKCTparnpyeMoro HC1, 6bina necxoabKO Bbitne. Bee HccneaoBaitHbie BHflbi ceM. Fabaceae 
oraocaTca k pacTeHnaM c KaabunoTpocJjHbiM thiiom o6MeHa, npn xoropoM coaepataHtte 
BoaopacTBopHMoro Ca b tcneTite, xax npaBnao, npeBbiiuaeT ypoBeHb K h cooTHoiueHne 
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K/Ca B Menbiue 1 hah 6ah3xo k Heft (pHc. 1). HcmnowenHe cocTaBaaeT auHaocjDHT 
0. czukotica, y Kcrroporo K7Ca B = 2.75, b to BpeMa KaK y xaabuecfiHTa O. semiglobo.su, 
npoH3pacTaiomero b tom *e axoTone, K7Ca B = 1.26. 

B OTHOLueiiHH coaepxcaiiHa Mg y HCcaeAOBainibix bhaob ceM. Fubuceae caeayeT 
OTMeTHTb, hto Gojibiuaa nacTb 3aeMeHTa Haxoanaacb b BoaopacTBopHMoft cfiopMe, MeHb- 
uiaa — b BHfle xapOonaTa Mg, oneiib He3HaHHTeabHaa npaxoanaacb Ha aoaio oxcaaaTa 
Mg (ra6n. 2). 

y pacTeHHft ceM. Saxifragaceae, xax h b npeabiayiueM ceMeftcTBe, aoaa pacTBopHMoro 
Ca 6biaa Bbiiue, neM npo4HocBB3anHoro. Oanaxo ypoBeHb oxcaaaTa Ca b cpeaneM aaa 
ceMeftcTBa 6bui 6oaee BbicoKHM, 4eM y bhaob ceM. Fabaceae (Ta6a. 2). CpeAH Bcex 
H3y4eHHbix npeACTaBHTeaeft ceM. Saxifragaceae MaxcHMaabtibiM coaepxaiiHeM BoaopacT- 
BopHMoro Ca Bbiaeaaaca bha Saxifraga funstonii (K/Ca B = 0.54), hto no3Boaaer othccth 
ero k pacTenHaM c apxo BbipaxemibiM xaabUHOTpocjDHbiM THnoM MHiiepaabiioro oOMetia. 
HHTepecHO, hto AaHHbift bha na MyxOTxe npnyponen, xax npaBHao, k KHcabiM cy6cTpaTaM 
H AHUJb H3peAK3 33XOAHT Ha H3BeCTbCOAep>KaiUHe nopOAbl. HaAHHHe paCTeHHH C KajlbUHO- 
TpocfiHbiM THnoM o6Mena cpeAH bhaob, oOaHraTHo H36eraioiuHx H3BecTKOBbie noHBbi, 
OTMeneHO b AHTeparype (Kinzel, 1971) h CBa3biBaeTca c OTpHuaTeabubiM BAHanneM na hx 
MHHepaabHbiil o6mch uteaoMHoft peaKUHH cpeAbi, npncymeft AaHHOMy th ny hohb. 

y S. oppositifolia coaepxaHHe Ca b yxcycnoxHcaoft cJjpaxuHH 3Ha4HTeabHO upeBoc- 
xoahao ero BOAopacTBopMMoe KOAHnecTBo. BepoaTiio, sto BHaocneuHcfiHHecxaa ocoGen- 
HOCTb MHnepaabHoro o6MeHa S. oppositifolia, nocxoabxy Goabuiaa nacTb Mg y AaHHOro 
BHAa Taxxce HaxoAHaacb b bhac xapGoriaTa Mg. IlpH HccaeAOBaiiHH <f>paxuHOHHoro 
cocTaBa Mg y ocTaabHbix npeACTaBHTeaeft ceM. Saxifragaceae oxasaaocb, hto Ooabmaa 
nacTb HaKonaenHoro hmh Mg coaepxcaaacb b BOAopacTBopHMoft (fiopMe. CaeayeT otmc- 
THTb, hto GoAbLUHHCTBo H3yHeHHbix bhaob ceM. Saxifragaceae MoaceT 6biTb OTiieceHO k 
pacTeHHaM c xaaneBbiM THnoM o6Mena (pnc. 1). Xotb y nexoTopbix H3 hhx, nanpHMep y 
S. nelsoniana, naKanaHBaeTca AOBoabiio mhoio Ca bo Bcex cfipaxunax, TeM ne MeHee 
coaepacaHHe ero b boahoii cJjpaxuHH b cpeAneM b 2.5 pa3a unace, neM K (Ta6a. 2). 

no AHTepaTypubiM AaHHbiM, GojibmHHCTBO bhaob ceM. Brassicaceae, npoH3pacTaK)iuHX 
b pa3;iH4Hbix ycaoBHax, no THny MHHepaabHoro o6Mena othochtcb k xaabUHOTpo<|)aM, 
napaAy c sthm cpeAH hhx HMeiOTca h oTiiocamHeca k xaaneBOMy THriy MHiiepaabiioro 
o6MeHa (Horak, Kinzel, 1971; Jlapxep, 1978). Ilo ypoBino K/Ca B Hcc;ieAOBaHHbie hbmh 
BHAbi 3Toro ceMeftcTBa, BCTpenaiomHeca Ha cepneHTHHHTax, MOiyr 6birb o'meceHbi: 
Alyssum obovatum — k xaabUHOTpocjDHOMy THny o6MeHa, Cardamine victoris — k 
xanneBOMy (Ta6a. 2). 06uihm Aaa o6ohx bhaob aBaaeTca to, hto Ooabmaa nacTb Ca 
HaxoAHTca y hhx b BOAopacTBopHMoft <£opMe h b bhac xapOoHaTa Ca h nniiib HeOoabmoe 
xoannecTBo — b BHAe oxcaaaTa Ca (Aaa Alyssum obovatum — 5.6 °k, aaa Cardamine 
victoris — 3.7 %). 06a BHaa coAepacaT 3HaHHTeabnyio nacTb Mg b BOAopacTBopHMoft 
c{)opMe, MeHbiuyio — b bhac xapOoHaTa h oxcaaaTa. 

IlocxoabKy Alyssum obovatum asaaeTca rnnepaxxyMyaaTopoM Ni — aaeMeHTa, tox- 
cHHHoro aaa OoabiiiHHCTBa pacTeimft, — npeacTaBaaao HHrepec onpeaeaHTb cJdopmv 
H axoacaeHHa aaeMeHTa b xaeTxe. Oxa3aaocb, hto 80 % Ni HaxoAHTca b Boanoft <£pax- 
uhh, MeHbiae SKCTparnpoBaaocb yxcycnoft xncaoToft h cobccm neOoabmoe xoahhcctbo — 
HC1. 

no hbujhm aaHHbiM, BHAbi ceMeftcTB Ericaceae h Empetraceae xapaxTepH3yioTca 
AOBOAbHO hh3xhmh BeaHHHHaMH K/Ca B (pnc. 1). y Vaccinium uliginosum K/Ca B < 1, t. e. 
AaHHbift bha Moaaio othccth x pacTeHHaM c xaabunoTpocjDHbiM THnoM oOMena. OOpamaeT 
na ceOa BHHMaiine tot $axT, hto h aoaa BoaopacTBopHMoro Mg y V. uliginosum 6 biaa 
Bbime, neM y ocTaabHbix apHxoHAiibix xycTapiiHHxoB. AnaaH3 cjDpaxunoHHoro cocTaBa Ca 
noxa3aa, hto, xotb oOrnee coaepxaiiHe Ca y Ledum decumbens, Andromeda polifolia h 
Empetrum subholarcticum, npoH3pacTaiomHx Ha xncabix apeBHeajiaiOBHaabHbix noHBax 
fOaaioft MyxoTXH, Bbime, neM Ha cepneHTHHHTax, xoahhcctbo ero BoaopacTBopHMbix 
<f>opM npaxTHHecxH oahh3xobo. npn noBbimeHHH oOmero xoannecTBa Ca y Rhododendron 
parvifolium h Cassiope tetragona aoaa BoaopacTBopHMoro Ca Tax*e H3MeHaeTca b 
ropa3AO MeHbmeft CTeneHH, neM xHcaoTopacTBopHMoro. y Vaccinium uliginosum, Haapo- 
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thb, npH yBejiHweHHH oGmero coflepacaHHa Ca b pacTeHHax, npHyponemibix k khcjihm 
no 4 BaM aojiHHbi p. AHaabipb, B03pacTafla KOHueHTpauna Ca, axcTparnpyeMoro Bofloft. 

Kax BHflHO H3 npHBeaeHHbix AaHHbix, BHflbi ceM. Rosaceae moxcho othccth k 
pacTeHHBM c xa^HeBbiM THnoM o6MeHa (pwc. 1). HcxfliOHeHHe cocTaBJiaeT neTpo<f>HAbHbift 
bha Potentillu anadyrensis (K/Ca B = 0.82). 06HTaioinHft Ha xap6onaTHbix h ochobhhx 
CH jiHKaTHbix ropHbix nopoflax Boctohhoh HyxoTKH bha Potentilla biflora Taxace MoacHO 
OTnecTH k pacTeHHBM c xaflbuHOTpocjDHbiM THnoM o6Mena (K/Ca B = 0.68 — T. A. TaMn, 
ycTHoe cooOuteHHe). 

OTMeneHo, hto BHflbi pofla Dryas xapaKTepH 3 yiOTca AOBOflbHO nocToaHHbiM cootho- 
LueHHeM K/Ca B — 2.28—3.07. rioBbimeuHe oGmero KOflHwecTBa Ca b flHCTbax D. incisa 
h D. punctata, npoH 3 pacTaiOLuHx Ha OoraTbix Ca TyHflpoBbix cTenHbix noHBax Ytcchxob, 
no cpaBHeHHio c ypoBHeM Ca y pacTeHHii Ha npHMHTHBHo-CKefleTHbix cepnenTHHHTOBbix 
noHBax ropbi TopOaTOH, conpoBoacflaeTca npeHMymecTBenHbiM HaKonfleHHeM ero b khc- 
flOTHOH cjDpaKUHH. CoaepxcaHHe Ca b Heft B03pocflo — flfla D. punctata, HanpHMep, b 
3.2 pa3a npoTHB 1.8 pa3a b boahoii cfipaxunH. TaKHM o6pa30M, y o6ohx bmaob Apnaa b 
pa 3 Hbix 3Aac{DHHecKHx ycAOBHax koahhcctbo BOAopacTBopHMoro Ca H3MenaeTca ropa3flo 
MeHbiue, neM ero ypoBeHb b xncflOTHofi cfipaxunH. 

CfleflyeT OTMeTHTb, hto y sthx bhaob pofla Dryas koahhcctbo Mg, sxcTparnpyeMoro 
HC1, npeBocxoflHT ero coflepacanne b BOfliioft cfipaxunH. 

HccAeAOBaHHbie BHflbi ceM. Asteraceae othocatca k pacTeHHBM c xaflneBbiM THnoM 
oGMeHa (pnc. 1). ripn stom b cpeAHeM lianGoflee HH3xoe cooTiiomeiiHe K/Ca B otmchcho 
AJia KajibuecjDHAbHoro axoTHiia A. borealis, a HanGoflee BbicoKoe — aab aMcjDHTOAepaiiT- 
Horo BHAa Senecio resedifolius. CfleflyeT OTMeTHTb, hto y H3yHeiiHbix hbmh bhaob pofla 
Artemisia npn npoH3pacTaiiHH hx b YTecnxax Ha nanGoflee Gorarax Ca cepneHTHHHTOBbix 
noHBax coflepxcaHHe BOAopacTBopHMoro Ca pe3KO yBeflHHHBaeTca h cooTHomenne 
K/Ca B cHHxcaeTca — y A. glome rata, HanpHMep, ot 4.25 ao 1.63. BepoaTiio, Taxne bhah 
Moryr cymecTBOBaTb b uinpoxoM AHana3one KOHueHTpauHft BOAopacTBopHMoro Ca b 
K fleTKe. 

Y A. borealis Gbuio Taxace npoBCfleHo onpeflefleHHe coflepacaHHa Ni b KfleTKe. 
YcTaHOBfleHo, hto ero KOHueHTpauna b BOfliioft cf)paxLiHH b 2 pa3a Gojibwe, neM b 
KHC flOTHoft. YHHTbiBaa BbicoKoe coaepacaHHe y AaHHoro BHAa Ca h Mg b BOflHoft cJ^paKUHH, 
MoacHO OTMeTHTb, hto oh oGflaflaeT cnocoOHocrbK) naKanflHBar? b xactohhom coKe b 

BOflOpaCTBOpHMOH (flOpMe 3HaHHTeflbHOe KOAHHCCTBO KaTHOHOB. 

Flo HaiiiHM AaHHbiM, y npeACTaBHTefleft ceMeftcTB Papaveraceae h Ranunculaceae — 
Papuver anudyrense h Thalictrum ulpinum — OTMenaflHCb 6flH3KHe 3na4enHa K/Ca B — 
3.69 h 3.87 cooTBeTCTBenHo. CfleAOBaTeflbiio, AaHHbie BHflbi MoacHO othccth k pacTennaM 
c KajineBbiM THnoM oGMena. OflHaKO pacnpefleneHHe Ca no cjDpaxuHsiM y hhx Gbuio 
pa3flH4HbiM: y Papaver anudyrense BOfluaa cjDpaKuna Ca npeBocxoflHjia KHCflOTHyio 
(Ta6fl. 2), y Thalictrum alpinum HaGflioflanocb oGpaTHoe cooTnomeuHe (TaGfl. 1). Y 
nocfleaHero BHfla ypoBeHb coflepacaHHa Mg, sxcTparnpyeMoro HC1, Taxace Gma HecxoflbKo 
Bbime, neM b BOflHoft <£paxuHH. 

H3 npHBefleHHbix AanHbix bhaho, hto bhah ceMeftcTB Poaceae h Cyperaceae MoacHO 
OTHecTH k pacTeHHaM c xaAHeBbiM THnoM oGMeHa (pnc. 1). IloflyHeHHbie pe3yflbTaTbi 
corflacyiOTca c AaHHbiMH o cjDpaxuHOHHOM cocTaBe Ca y Tex ace bhaob 3flaxoB, npoH3pac- 
Taromnx Ha BocTOHHoft MyKOTxe (T. A. TsMn, ycTiioe cooGuteHHe). ripn stom na KHCJibix 
nopoflax y Arctagrostis arundinacea K/Ca B =10.9, y Calamagrostis purpurea 
K/Ca B = 10.7, hto 6ah3ko x TaxoBOMy y AaHHbix bhaob Ha yflbTpaociioBHbix nopoflax. B 
to ace BpeMa y oGflHramoro auHflocfiHTa Hierochloe alpina, oneHb peflxo BcrpeHaiomeroca 
Ha cepneiiTHHHTax, oTiiometiHe K/Ca B b 2.6 pa3a MeHbme, neM y pacTeHHii Toro ace BHfla, 
npoH3pacTaiou3HX Ha khcaux ropHbix nopoflax. 

Y 6oflbiiiHHCTBa bhaob ceM. Cyperaceae koahhcctbo npoHHOCBa33HHoro Ca npeBoc- 
xoaht, xoTa h He3HaHHTeflbHO, ypoBeHb ero coflepacaHHa b BOflHoft cjDpaxuHH. Y Carex 
podocarpa, Kobresia sibirica h Eriophorum angustifolium (npHypoHeHHoro TOflbxo k 
KHC flblM ApeBHeaflflIOBHaflbHbIM nOHB3M AOflHHbl p. AHaflbipb), HanpOTHB, HeCKOflbKO 
6oflbuie Ca Gmao oGHapyaceHO b BOflopacTBopHMoft cjDopMe. 
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Eojibiuaa nacTb nomomeHHoro Mg coAepatHTca y npeacTaBHTeneH ceMeiicTB Poaceae 
h Cyperaceae b BOAopacTBopnMon (JiopMe. HcKJiiOHeHHe cocTaBJiaeT bha Carex glacialis, 
y KOToporo coaepxcaHHe Mg, SKCTparnpyeMoro HC1, b 2 pa3a npeBocxoAHT ero ypoBeHb 
b BOflopacTBOpHMoii ({jopMe. C/ieflyeT OTMeTHTb, hto aaHHbiii bha o6nTaeT b axcTpeMaAb- 
Hbix ycAOBHax Ha cepneHTHHHTax — Ha cyxwx o6Ha>xeHHbix cy6cTpaTax. 

Bca coBOKyriHOCTb npnBeAeHHbix aab OTAeAbHbix bhaob ashubix no3BOAaeT cAeAaTb 
HexoTopbie o6o6meHHa Ha 6oAee bwcokom TaKCOHOMnnecKOM ypoBHe (Ha ypoBHe ce- 
mchctb). PacTeHHa ceMeiicTB Caryophyllaceae, Polygonaceae , Portulacaceae, Boragina- 
ceae xapaxTepioyioTca bmcokhm ypoBHeM KHCAOTopacTBopHMOro Ca, KOTopbin AOCTnraeT 
98 % ot o6mero coAepxaHna, hto h onpeAeAaeT OKcanaTHbin Tun o6MeHa (pnc. 2). 

flpyron mn o6MeHa — KaAbitHOTpotftHbiH, upH kotopom 6oAbmaa nacTb Ca naxoAmca 
b BOAOpacTBopuMOH (ftopMe h b BHAe AerKopacTBOpHMOio Kap6oHaTa Ca, — OTMeneH y 
bhaob ceM. Fabaceae , a Taiotce y HexoTopbix npeACTaBHTenen ceMeiicTB Rosaceae , 
Saxifragaceae, Ericaceae h Brassicaceae (pnc. 2). 

flna H3yHenHbix bhaob ceM. Asteraceae h 6oAbLUHHCTBa bhaob ceM. Rosaceae xapax- 
TepHbiM aBnaeTca KanneBbin THn o6MeHa. Han6oAee apxo AaHHbiii thii BbipajKen y 
ceMeficTB Poaceae h Cyperaceae. ripn stom cneAyeT OTMeTHTb, hto HH3KHe KOHueHTpaunn 
Ca b pacTeHHax 2 nocneAHHX ceMeiicTB CB33aHbi ne CTOAbKO c hx ciioco6hocti>k) 
nepeBOAHTb 3HaHHTeAbHyro aoaio sneMeHTa b HepacTBOpHMyro (fxipMy, CKOAbKO c najiHHneM 
y sthx bhaob MaAoatfxfteKTHBHOH CHCTeMbi nomomeHHa Ca. 

TaxHM o6pa30M, na kohkpcthom aHajiHTHHecKOM MaTepnaiie noATBepxAeiio npeACTaB- 
Aenne o HajiHHHH onpeAeAeHHoro THna MHHepajibnoro oOMena y pacTeHHH pa3JiH4Hbix 
TaKCOHOMHnecKHx rpynn. 

FIocKOAbKy Ha ynbTpaocHOBHbix riopOAax oahhm H3 ocuoBHbix He6naronpHaTiibix 
({jaKTOpoB MHiiepaAbHoro nHTanHa aBJiaeTca h36utok Mg, npeACTaBJiano HHTepec Bbiac- 
HHTb, B KaKHX (})OpMaX OH H3XOAHTC3 y paCTeHHH pa3HbIX T3KCOHOMH4eCKHX rpyiin. 
nojiyneHHbie sKcriepHMeHTanbHbie AaHHbie iiOKa3biBaiOT, hto ocHOBHaa nacTb Mg, conep- 
xcameroca b AHCTbax 6oAbiAHHCTBa bhaob pacTeHHH, npeACTaBAena ero BOAopacTBopnMon 
({jopMOH. B to ace BpeMa pacTenna, oOHTaroutHe b SKCTpeMaAbHbix ycAOBHax Ha cepnen- 
THHHTax — na cyxHX h cAa6oBAa>KHbix cy6cTpaTax, — Taicne xax Carex glacialis. Dryas 
incisa , Armeria scabra, a Taioxe 3H3HHTejibHaa aOA a bhaob c oxcanaTHbiM THnoM o6MeHa 
coAepxoT 6oAbme Mg b KHCAOTOpacTBopHMOH ({JopMe no cpaBHeHHio c BOAopacTBopnMon. 

Hamn HccneAOBaHHa noxa3aAH, hto pacTeHHa ceMeiicTB Caryophyllaceae, Poaceae. 
Cyperaceae xapaKTepH3ytOTca oTHOCHTenbHO oahopoahum TnnoM o6Mena. OAnaxo b 
oahom ceMeflcTBe Moryr HaxoAHTbca Taioxe h pacTeHHa c pa3HbiMH THnaMH MHnepajibnoro 
o6MeHa. FIpHneM xapaxTepHbie pa3AHHHa oOHapyxHBaioTca Aaxe Meauty bhabmh oahoio 
poAa (pnc. 3). 

y pacTeHHii c apxo BbipaaceiiHbiM THnoM o6MeHa, kbkhm, HanpHMep, aBAaeTca 
KaAbiiHOTpocJ)HbiH thii, ero xapaxTep coxpaHaeTca b skoaothhcckh h reoxHMHHecKH 
KOHTpacTHbix MecTOo6HTaHHax. Tax, HanpHMep, y Vaccinium uliginosum na KHcnbix h 
cepneHTHHHTOBbix noHBax K/Ca B < 1 (pnc. 4). B to a<e BpeMa Ha pa3Hbix THnax noHB 
Ha6AK)AaroTca OTneTAHBbie MOAHcJinKannn o6utero coAepxaHHa sacmchtob: Ha cepneiiTH- 
HHTax y V. uliginosum 6ojibme Mg h MeHbuie Ca, neM Ha khcahx nonBax. OAHaxo b 
o6ohx cjiynaax AaHHbiii bha othochtc3 k pacTeiinaM c KanbunoTpot^HbiM THnoM o6Mena 
(BcerAa coAepxHT GoAbrne pacTBOpHMoro Ca, neM K). 

HexoTopbie aBTopbi (Kinzel, 1969; Albert et al„ 1980) Bbicica3aAH npeAnoAoa<eHHe o 
TOM, HTO BHAOCneitH({3HHeCKHe (({3H3HOAOrHHeCKHe) 0 C 06 eHH 0 CTH MHHepaAbHOro o6MeHa 
MOiyr onpeaejiaTb h SKOAornnecKOe noBeAeHHe BHaa, b tom nncne h npHyponeHHOCTb k 
noHBaM onpeAejieHHoro MHHepanbHOro cocTaBa. MHorne npeACTaBHTen h ceM. Caryophyl¬ 
laceae BCTpenaioTca Ha cepneHTHHHTax b pa3Hbix reorpatftHHecKHx paiionax h aBAaiarca 
cepneHTHHHT-TOAepanTHbiMH (Kinzel, 1969; Horak, Kinzel, 1971; Proctor, 1992). floKa- 
3ano, hto HaKannHBaeMbiH hmh b OoAbiiiHx KOAHnecTBax oxcanaT Ca HMeeT pacTBopHMOCTb 
nopaAKa 10~ 7 MOAb. PacTBopHMOCTb OKcanaTa Mg cocTaBAaeT 10~ 3 MOAb, t. e. npn 
npoH3pacT3HHH b pa3Hbix nonBeHHO-reoxHMHnecKHx ycAOBHax pacTenna ceM. Caryophyl¬ 
laceae coAepxaT bo BHyTpeHHeii cpeAe 6oAbme pacTBopetiHoro Mg, neM Ca. CAeAOBa- 
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Phc. 2. CooTHoiucHHe $opM Ca y pacieHHH c pa3tibiM thjiom MHHepajibHoro o6weHa. 

Tnn MHHepanbHoio o6MeHa: A — OKcanaTHbiti, fc — KaabiinoTpo(f)Hbiw. Bhjim: / — Silene acauiis , 2 — Polygonum ellipti- 
cum, J — Claytonia arnica , 4 — Oxytropis leucantha subsp. tschukotcensis , 5 — Vaccinium uliginosum , 6 — Saxifraga 
funstonii . OopMbi coaepxaHna Ca: u — BonopacTBopuMas, — KHcaoTopacTBopn.Maa. Un(f)paMn o6ojHa i ieno coaep*aHne 

Ca, MKMOJib/r. 



Phc. 3. CoaepjKaHHC K (a), Ca (fi), Mg (a) b 
bohhoh cjjpaKUHH y bhhob pona Saxifraga. 

Ho BepTHKaabHOH ocu — coaepxaHHe aaeMeHTa, 
MKMOJlb/r; no ropH30HTaJlbHOW OCH — BHflbi: 1 — 
.S', funstonii , 2 — S. hirculus. 



Phc. 4. Conep>KaHHe K ( a ), Ca (tf), Mg (tf) b 
bouhoh cjjpaKUHH y Vaccinium uliginosum Ha 
pa3Hbix THnax ropHbix nopoj. 

TopHbie nopoabi: I — KHcnbie, 2 — cepneHTiiHn* 
Tbi. no BepTHKaabnoii ocu — coaepxamie aaeMeH- 
ta, MKMonb/r; no ropmoHtaJibHOH och — nopoaw. 
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Phc. 5. CooTHoiueHHe cjjopM Ca y Dryas incisa Ha 
pa3Hbix Tunax ropHbix nopoa. 

OopMbi: a — BonopacTBopHMafl, 6 — Knc.noTopacTBopHMas, 
TopHwe nopoaw: I — KHC/ibie, 2 — msbccthskm, 3 — cepneHTH- 
HHTbi. no bc pTHKanbH oh och — coaeptfanne Ca, MKMoab/r: no 
ropn 30 HtaJibHOii och — nopoaw. 



Phc. 6. CoaepacaHHe pa3Hbix $opM Ni b pac* 

TeHHHX HCKOTOpbIX BHaOB. 

OopMbi: a — BoaopacTBopuMas, 6 — KiicaoTopacr- 
BopiiMaa. Bnaw: / — Alyssum obovutum , 2 — Arte¬ 
misia borealis , 3 — Minuartia obtusiloba. Flo sepm- 
KaabHOH och — coaepxaHHe Ni, MKMO/ib/n no ropn- 
30HtanbH0H och — Bwaw. 


TeubHo, xapaKTepubie oco6chhocth MHHepaabnoro o6MeHa pacTeHHii ceM. Caryophylla¬ 
ceae no3BOJiaiOT hm aaanTHpoBaTbca k ne6aaronpH5iTHbiM nonBeHHbiM ycaoBHBM Ha 
cepneiiTHHHTax: b riepByro onepeab npeBajinpoBanHio Mg naa Ca b noMBenHo-nornoma- 
iomeM xoMnaexce. 

Cnoco6nocTb pacTeHHH ceM. Caryophyllaceae, o6HTaromHx Ha cepneHTHHHTOBbix 
noHBax, CB33biBaTb Mg b HepacTBopHMbiii oxcaJiaT OTMenaeTca h apyrHMH aBTopaMH, 
HanpHMep J. Proctor, L. Nagy (1992) an a Tunica saxifraga (L.) Scop. 3 th >xe aBiopbi 
npeanaraioT bbccth noHa™a BHflOB-MarnHe({3o6oB h MarHHe({3HJiOB no anaaoi'HH c Tep.MH- 
HaMH, Hcnojib3yeMbiMH ana Ca. 

Flo HaiiiHM aaHHbiM, Dryas incisa (iHHpoKO pacnpocTpaHemibiH na cepneiiTHHHTax 
YcTb-BejibCKoro MaccHBa npeacTaBHTeab apyroro ceMencTBa — Rosaceae) Tax>xe coaep- 
>xaa ocuoBHyio nacTb Mg b xhcjiotopactbophmoh (ftopMe. 06pamaeT na ce6a BHHMaHHe 
cnoco6HocTb aaiiHoro BHaa x peryaaitHH ypoBna BoaopacTBopHMoro Ca ne3aBHCHMO ot 
coaep>xaHHa Ca b nonBe (pHc. 5). Cnoco6nocTb D. incisa cymecTBOBaTb ripn hh3xhx 
BHyTpeHHHx xoHiteHTpauHax pacTBopHMoro Ca o6ycaoBaHBaeT B03M0>KH0CTb noceaenHa 
ero b pa3JiH4Hbix axoTonax Ha cepneHTHHHTax. 

B to >xe BpeMa hco6xoahmo oTMeTHTb, hto Taxoii nyrb anariTaitHH He eAHHCTBenubni: 
b Tex >xe axoTonax Ha cepneHTHHHTax BCTpenaioTca h pacTeHHa c xaabitHOTpot^HbiM thhom 
o6MeHa (Oxytropis leucantha subsp. tschucotcensis, Alyssum obovatum). OneBnaHO, mto 
oco6eHHocTH noraoTHTeabnoH cHCTeMbi xopnen o6ecne4HBaioT 3 thm BHaaM B03M0>KH0CTb 
HaxomienHa 3HaMHTenbHbix xojihhcctb Ca Ha 6eanbix aaeMeiiTOM cepneHTHHHTOBbix 
noHBax. IlpHneM Ca coaep>KHTca npeHMymecTBeHHo b pacTBopHMOH (JtopMe. 

YcTaHOBaeHo, hto na o6orameHHbix TaxeabiMH MeTajiaaMH iionBax MnoronHcaeHHbi 
BHflbi c oxcaaaTHbiM thiiom o6MeHa, b hbcthocth ripeacTaBHTenH ceM. Caryophyllaceae. 
H3BecTHO, 4To oxcajiaT o6pa3yeT oneHb cTa6HabHbin xoMnaexc, HanpHMep, c Fe (Kinzel, 
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1982). xoth cxoflHbiM o6pa30M BeayT ce6a h aHHOHbi HexoTopbix apyrax opraHHqecKHx 
khcjiot. Flo HaaiHM aannbiM, 66jibLuaH qacTb Ni y Minuartia obtusiloba naxoaHjiacb b 
KHCJ iOTopacTBopHMoii (ftopMe (pnc. 6). HuaKTHBaitHB riorjicmteHHbix pacTeHnaMH MeTaji- 
;iob nyreM o6pa30BattHa opraitH4ecKHx KOMruieiccoB onwcana b jiHTepaType (Yctoh4h- 
BOCTb..., 1991). MexaHH3M HHatcTHBattHH MoaceT 6biTb aboakhm — sto BHyTpHtoteT04Hoe 
cBa3biBamie MeTajuia c opraHimecKHMH BemecTBaMH b BHae: 1) npoMHbix ttepacTBopHMbix 
KOMruiexcoB, HanpHMep o6pa30BattHe OKcaaaTa y HccaeaoBamioro hbmh qyKOTCKoro Bnaa 
M. obtusiloba ; 2) pacTBOpHMbix cnafioauccottHHpyiomHx KOMnaeKcoB, HanpHMep KOMn- 
aeKCHpoBauHe H36biTKa Ni c afiacwHOH, MaaoHOBOii hjih hhmohhoh khchotoh y BnaoB 
poaa Alyssum (Lee et al., 1978; Pancaro et al., 1978; Brooks et al., 1981). 

noayneHiibie aamibie no3BoaaioT caeaaTb BbiBoa o tom, hto KOaHnecTBeHHOe cootho- 
menne Boao- h KHcaOTopacTBopHMbix cftopM Ca, a Taicxe Mg MoaceT 6biTb oneHb 
xapaKTepiibiM mn oTaeabiibix BHaoB h ceMeiicTB pacTeiiHii. npw 3 tom y noaaanaiomero 
6oabianHCTBa HccaeaoBaHHbix BHaoB cBoiicTBeHHbiH hm run MHHepajibnoro oGMeHa 
coxpaHaeTca He3dBHCHMO ot Toro, o6HTaiOT aw ohh Ha KHcabix mu cepnenTHHHTOBbix 
noHBax. 

CaeayeT OTMeTHTb, hto b nHOHepnux coo6mecTBax Ha cepneHTHHHTax npeHMymecxBO 
noaynaiOT pacTeHHa c OKcaaambiM thhom o6MeHa (npea<ae Bcero npeacTaBHTeaH ceM. Ca- 
ryophyllaceae), npHcnoco6aeHHbie k oneHb HH3K0My ypoBHio Ca b Boanon ({jpaKuHH, a 
TaKace HeKOTopue BHabi c KaaneBbiM THnoM o6MeHa, cnoco6Hbie coxpaHaTb riocToaHnyro 
KOHuenTpauHio BoaopacTBopHMoro Ca b xaeTKe (HanpHMep, BHaw poaa Dryas). Y 3thx 
B naoB npOHcxoam ocaacaenne 3Ha4HTeabHoii nacm Mg b BHae OKcaaara. npHcymne sthm 
pacTeHHBM oco6eHHOCTH o6MeHa Ca, a Taxa<e Mg aaiOT hm npeHMymecTBO npH noceaeHHH 
b 3KCTpeMaabHbix ycaoBHux MHHepaabHoro nHTaHHa Ha cepneHTHHHTax. 
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hm. B. JI. KoMapoBa PAH 
CaHKT-rieTep6ypr 


SUMMARY 

The forms of K, Ca, Mg in the plants growing on the ultrabasic and acid rocks of the South 
Chukotka were investigated. The types of the mineral exchange (oxalate, calciotrophic, potassium) 
were determined for more than 60 species from 16 families on the base of the K/Ca ratio in the 
water fraction. On the base of the new analytical materials we suggested the idea of distinct mineral 
exchange types in the plants of various taxonomic groups. It was shown that the most species 
conserved their mineral exchange type in the habitats contrasting in geochemical and ecological 
respects. We established that the species with oxalate exchange type have the preference in the 
colonization of serpentine soils. They are adapted to the very low cell level of soluble Ca in their 
inner medium (oxalate type) and are able to bind the excess of Mg in oxalate form. 
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UEHOTHHECKHft nOflXOfl K H3YHEHHK) I1POCTPAHCTBEHHOH 
HEOflHOPOflHOCTH PACTHTEJIbHOR) nOKPOBA TYHflPOBOH 30HbI. 
3. 3BOJnOlJHOHHbIH ACnEKT 

S. S. KHOLOD. COENOTIC APPROACH TO THE STUDY OF THE SPATIAL HETEROGENEITY 
OF VEGETATIONAL COVER IN TUNDRA ZONE. 3. EVOLUTIONARY ASPECT 


ripennoaceH 3BojnounOHHbiii nonxo;i k n3yHCHHK> upocTpaHCTBeHiioii neoiiHopo/uioctH pacTMTejibHoro 
noKpoBa TyHapoBOM 30Hbi. Ha ocHOBe 3 KOHKpcTHbix npMMepoB CTpyKTypbi pacTMTejibHoro noKpoBa apKinnec- 
Koro CKJiona HyKorcKoro uaropba paccMOTpet) B03V0>Kubiii npouecc sbojhouhh CMHy3wanbHOH CTpyKTypbi 
paxiHMHbix TwnoB Tynap, npoHCXoflHBUJHii Ha tjioHC K0.ie6aHHH miHMaTa roaoueiioBoro BpeMeHH. H3MeiieHna 
o6meii ysnaJKHeHHOCTH h xapaxrepa 3aCHe*eHH0CTH TeppHTopHH HaMHHaa co cpcflHeroaonenoBoro BpeMeHH 
npHBonHaH k pacnaay Caoxujbix o6pa30BaHHii pacTMTejibHoro noxpoBa (KounperanHii). MexaHHjMOM KOToporo 
aBj'iajiaci, anpeccHB (pacxoxmeHHe b npocTpaHCTBe) cnHy3nii. B pane cayaacB sBo.nKmus npocTpaH ctbchhoh 
HeOHHOpoHHOCTH nOKpOBa KOppeKTHpOBanaCb IipOUCCCOM HHnpeCCHH (HaaOXCeilHH) CHHy'lHH. ripouecc HCTOpH- 
Mecxoro H3MeHenua, b aacTHOCTH yMenbuieHHa CH.ibi anH<j)nKaTopHOH cHHy3HH, onpeaeusm HHTeHCHBHocTb h 
xapaKTep ropH30HTajibHoro iiepeMemeHHH cnHy3Hii h HauieJi CBoe oTpaxenue b xapaxTepe MopcjxvioniHecKoro 
CTpoeHHa iieoaHopouHoro pactHtcabHoro noxpoBa apKTHMecxHX tynap MyxoTKH. 

B npeflbiaymHx CTaTbax (Xoaoa, 1997, 1998) hrmh paccMOTpeno, xaxiiM o6pa30M 
CBOHCTBa 3flH({)HXaTOpHOH CHHy3HH (B 43CTHOCTH, ee OTHOCHTeJIbHO BbICOXaa ueno3oo6- 
pa3yromafl po/ib, c oahoh CTOpOHbi, h ocaaGaenne 3 toh po/iH b onpeaeaeHHbix ho3huhbx 
jiaiifluiac^Ta — c apyroii) ciioco6cTByroT ({JopMHpoBanHio HeoaHopoaHoro pacTHTeabiioro 
noKpoBa TyHflpoBOii 3oiibi. CymecTBeiiiioe 3Ha4eiiHe b iiameM aHaaH3e npnoGpeTaioT 
BBJ1CHHC CaMOCTOHTeJlbHOCTH CHHy3HH H, KaK BIieLUHee BbipaiKeHHe 3TOro aBJieHHfl, 
nepeMemeHHe CHHy3HH b npeaeaax pa3jiHMHbix BapHaHTOB oahofo THna Tymip, a Tax>xe 
H3 ofliioro THna Tynap b apyron. HaMH onHcano HecxoabKO TeppHTopHaabHbix o6pa30Ba- 
hhh pacTHTeabiioro noKpoBa — TeppHTopnaabiibix eaHHHu, xoTopwe paccMOTpenu noa 
yraoM 3peHHa CHHy3naabHOH CTpyxTypu TyHapoBbix coo6mecTB h, b nacTiiocTH, B3anMO- 
OTHOLUeHHH 3flM(f)MxaTOpHOH H nOflHHHeHHOH CHHy3MH. 

3th TeppHTopHaabHbie eaHHHLiw mo>kho paccMaTpHBaTb h c tohxh 3peiiHa sboaiouhh 
CHHy3HaabHon CTpyxTypbi. Taxoii noaxoa npeaHOxen H. A. MnnaeBbiM (1963) h cB33aH 
c BbiaBaeHHeM HHrpeccHoiiHO-arpeccHOHHbix paaoB h ycTaHOBaeHneM coneTaHHi) cnHy- 
3HH — KOHiperauHH, xapaKTepH3yromHxca HCTOpnaecxon o6mnocTbio npoHcxojKfleiiHa. 

Ueab HacToainen CTaTbH — anaan3 ncTopnaecxH coiipaaceniioi'O xoaa CTaHOBaenna 
paaa cHHy3Hii, BbiaBaeiiHe B03MO)KHoro HanpaBaeiiHa pacnaaa nepBOHanaabiio caoxuibix 
KOHrperauHH h ({JopMHpoBaHHa HeoaHopoaiioro pacTHTeabHoro noKpoBa TyHapw, Ha6aro- 
aaeMoro b HacToamee BpeMa b HccaeaoBaiiHOM panone. Taxon anaaH3 npoBoaHTca na 
ocuoBe paccMorpeHHbix b npeflbiaymHx asyx cTaTbax (Xoaoa, 1997, 1998) xoHxpeTHbix 
npn.MepoB iipocTpancTBeiiHO HeoaHopoaHbix eflHHmi pacTHTeabHOio noxpoBa TyHap ap- 
KTHqecxoro CKJiOHa Hyxorcxoro naropba. 

Mbi noaaraeM, hto CTaHOBaeHne noao6Hbix TeppHTopnaabHbix eflHHHu pacrnTeabHOio 
noxpoBa npoHcxoanao Ha npoTaxceHHH roaoueHa, oco6eHHO b ero BTopon noaoBHHe. B 
HacToauien pa6oTe HeT bo3mo>khocth npocaeanTb Bee H3MCHCHna b cTpyxTypax pacTH- 
Teabiioro noxpoBa, Bbi3Bamibie MaaenmiiMH H3MciicHnaMH xanviaTa roaouena. 3Ty 3aaany, 
no-BHaHMOMy, mo)kho peuiHTb, Toabxo onnpaacb na MaTepnaa aaTHpoBOx, caeaamibix 
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HenocpeacTBeHHo b panoHe HccaeaoBaiiHfl. He HMea Taxoro MaTepnaiia, Mbi npeaaaraeM 
B03M0)KHbiH nvTb aiiaaH3a CTaHOBJieHna CTpyKTyp pacTHTejibnoro noKpoBa, onnpaacb na 
HMerouiHeca iipencTaBjieHHsi o roaoueHOBon ncTopnn pacTHTejibHocTH xpannero CeBepo- 
BocTOKa A3 hh (3ariaflnoii HyxorxH, ceBepo-BocTomioii flxyTHn), a Taxjxe Ha paa xanMa- 
THMecKHx Moaeaen roaouena, BwnoaHeiiHbix aaa Been TeppnTopnn CeBepnoii EBpa3HH 
(cm. Huxce). B reo6oTann4ecKoii anTepaType HMeeTca onuT xoHCTpynpoBanna BpeMeimux 
cpe30B CTpyKTypbi pacTHTeabHoro noKpoBa roaouena na npHMepe pacTHTeabHOCTH 6 ojiot 
T ae>KHOH 3 ohh (lOpKOBCKaa, EanHa, 1992). 3Ty pa6oTy b aaabHenujeM Mbi ncnoab3yeM 
xax oaHy H3 TeopeTHKo-MeroaHqecKHx ochob Harnero aHaaH3a. 

ripexae neM npeaao>xHTb cboio rnnoTe3y HCTopHnecxoro CTanoBaetina CTpyxryp 
pacTHrejibHoro noKpoBa, mu aoajkhu caeaaTb cymecTBeHHoe noacHeiwe OTiiocHTe.ibiio 
paHra paccMaTpnBaeMbix eanHHu. CoraacHO HarneMy noaxoay (Xoaoa, 1997), c})opMHpo- 
BauHe TeppuTopnajibHbix eflH hh u pacTHTeabiioro noKpoBa xax BHyTpHuenoTHMecxoii. rax 
u HaauenoTHnecxon HeoaHopoaHocTn mo>xho o6i>acHHTb c eaUHbix iio3huhh, a hmchho c 
no3HUHH ueHOTHMecxoro noaxoaa, b nacTHoern poan 3aH({3HxaTopHOii cHny3HH h ee 
B3anMOOTHoujeHnii c noaHHueiiHUMH cnny3naMH. Taxon >xe eanHbiii noaxoa npeaaaraa h 
H. A. MHHaeB (1963), pa3ipaHnmiBaa xOMnaexcnue accounaunn h xoMiiaexcw accomi- 
aunn (He npnaaBaa, oaHaxo, 3 thm xaTeropnaM CTporo paHroBoro h conoaHnneHiioio 
xapaxrepa). MHorne TeppnTopnaabHbie eanHnuu pacTHTeabHoro noxpoBa, xoTopue b 
coBpeMeHnoii ieo6oTaHnxe paccMaTpHBaroTca xax eantinubi naaneHornnecxon Heoaiio- 
poanocTH, b paMxax noaxoaa MnnaeBa npeacTaBaaioT coGon oaHy xoMnaexciiyro acco- 
UHauHK). 3aecb Miioioe 33 bhcht ot o6i>eMa ochobhoh eaHHuuu xnaccn({)HxauHH pacru- 
TeabHOCTH — accouHauHH: HeGoabiuon o6i>eM accounaunn, BbiaenaeMbix no npnHunny 
aomhhh poBa hh a BHaoB b pa3Hbix apycax, BeaeT b xohcmhom cneTe x BbiaBaennio 6oabiuoio 
xoannecTBa pa3an4Hbix THnoB TeppHTopHajibnwx eanunu; h HaoGopoT, 6oabUion oGre.M 
accounaunn, BbiaenaeMbix na ochobc ({jaopHCTHMecxoro noaxoaa, MOJxeT pe3xo cy3HTb 
xoannecTBo TaxHx th noB, a b paae cnynaeB (nanpHMep, na nnaxopiibix no3HUHax) Mo*eT 
npHBecTH x ynpa3aneHHio TeppHTopnanbiibix ean h nu iianueiiOTHnecxon neoanopoanocTH. 
Panee (Xoaoa, 1986, 1989) o6pa30Banna, noaoGHbie BbiaeneuiibiM b HacToameii paGoie. 
oriHCbiBanncb hbmh xax HaaueHOTHHecxne TeppnTopnanbHbie eanHnubi pacrnTenbiioio 
noxpoBa: xoMiiaexcu (uonocnarbie THnw cTpyxTyp c anc^epeHUHauHeH xoHxoo6pa3\io- 
iuhx TpaB no pa3HUM mnaM noaoc), Heynopaaonennue CTpyxTypu (ynacTxn c nepeaoBa- 
HneM TpaBa h ncTon pacTmenbiiocTH c rnnHOBUMH mxbmh h c})parMeHTOB cc^amoBbix 
coo6mecTB), axonornaecxne Mnxporioacnue paau co 3BeHbaMH, aant^nxaTopaMH xoropux 
aBaaroTca pa3AH4Hbie bhau h xOTopue b cboio onepeab aBaaiOTca aoMnnaiiTaMH cooo- 
mecTB, OTiioCHMbix x pa3HbiM xjiaccaM accounaunn (AnexcanapoBa, 1979) nan aa*e 
({jopMaunaM, HanpnMep Carex lugens - Cassiope tetragona. B xoae aanbiienLuero aiianuja 
mu He 6yaeM ocTaHaBnnBaTbca Ha npo6aeMe paiira paccMaTpnBaeMbix o6pa30BaHHii, 
ycaoBHo upHiiaB, hto Bee ohh coorBeTCTByiOT xaTeropnaM Tax Ha3biBaeMoro iiaaueHOTn- 
necxoro ypoBiia HeoaHOpoaiioc™. 

B Bepxiieii qacm noaropHoro unient^a, na TpaHjHTiibix no3HUHax peabec})a. c})opMH- 
pyeTca noaocnaTbin THn HeoaHOpoaHOro pacTHTeabiioro noxpoBa. Ha amx no.iocax 
npoHcxoaHT aH({3(})epeHUHauHa nonyuaunii TpaB-xOHxoo6pa30BaTeaeii Carex lumens} h 
Eriophorum vaginatum: Ha oahom THne noaoc aBiioe aOMHHHpoBaHHe npuHaa-ie^HT ocoxe, 
Ha apyrOM — nyiunue (aacTO npn OTcyrcTBHH BToporo BHAa-aaeMeiiTa chh>'3hh) (Xoaoa, 
1997). CHHy3Ha c({3arnoBbix mxob, b o6ohx THiiax noaoc npoaoajxaroiuHx coxpaHaib 
CHabHbie no3HuHH, AH^epeiiunpoBaHa (Xoaoa, 1997 : 53, on. 5 h 6 ): na o6ohx mnax 
noaoc aOMHHHpyioT Sphagnum squarrosum , S. warnstorfii h S. ruhellum, ho Ha noaocax 
c aOMHHHpoBaHHeM Carex lugens 3Ha4HTeabHyro poab b cc^ainoBoii cHHy3HH nrpaiOT 
Sphagnum halticum h S. fimhriatum, a Ha noaocax c Eriophorum vaginatum — Sphagnum 
russowii. B rHncoMeTpHaecxn HH>xe (no noaropiiOMy maenc})y) pacnoaoxemibix aacTHX 
3Toii TeppHTopHaabnoii eaHHHuu, rae y>xe nponaaaioT OTaeTAHBbie ipannuu Mexay 


1 Ha3BaHMsi cocyawcTbix pacTeHiifl npHBeneHbi no pa6oTe E. A. lOpneBa c coaBT. (1979). mxob — no cBoaxe 
A. A. A6paMOBon c coaBT. (1961). 
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ncuiocaMH, pojib ct^arHOBbix mxob b noxpOBe yMeHbiuaeTca ao 15 %. CymecTBeHHOH 
0 C 06 eHH 0 CTbl 0 Ka)KflOrO H3 paCCMOTpeHHbIX 3JieMeHTOB 3TOH CTpyKTypbl aBJiaiOTCa OTCyT- 
cTBHe ({jjiopHCTHqecKoii ycTOHHHBOCTH h nocToaHHO Ha6jiroaaeMOe b npeaeaax oahoto 
T una noaoc BapbnpoBaHne o6hah 3 AOMHHaHTHbix bhaob. 

FIoao6Hbie HaOaroaeHHa no3BOAaroT npeanoao>xHTb, hto pacTHTeabHWH noxpoB xa>x- 
aoro M3 3aeMeHTOB paccMaTpHBaeMoii TeppHTopuaAbHOH eaHnnubi HeoaHopoAHoro pacTH- 
TeabHoro noxpoBa He npeacTaanaeT co6oh coo6mecTBO c BbipaOoTaBiueHca ycTOHHHBOH 
CTpyKTypoii neHoaaeMeHTOB, nocxoabxy ocHOBHbie CHHy3HH stoto TeppHTopHaabHoro 
o6pa30BaHHa — CHHy3Ha ccfjarHOBWx mxob h cHny3Ha TpaB-x04xoo6pa30BaTeaeH — He 
aBaaroTca a6coaroTHO npHcnoco6aenHbiMH apyr k apyry. B aahhom panoHe nyxoTCxon 
TyHapw nacTO HadaroaaioTca cayaaH caMOCTOaTeabHoro cymecTBOBaHHa xax CHHy3HH 
TpaB-K04K006pa30BaTeaeM, Tax h CHHy3HH ctfjarHOBbix mxob. Oco6eHHO sto xapaxTepHO 
aaa cHHy3HH TpaB-xo4xoo6pa30BaTeaeH m ee saeMeHTOB: Carex lugens m Eriophnrum 
vaginatum. HaMM (Xoaoa, 1998) npHBeaeHO Hecxoabxo oiiHcaHHH xoaxapnoocoxoBbix m 
KOHK apHonyuiHueBbix TyHap, b xoTopwx noaHOCTbio OTcyrcTByroT c({)arHOBbie mxm. Taxne 
THnbi TyHap 3aHHMaroT Ha npoTaxeHHbix m OTHOCHTeabHO apenHpoBanHbix inaeM(})ax 
apxTHaecxoro cxaoHa HyxoTcxoro Haropba ot 40 ao 70 % naomaaH. YaacTXH «4 Hctwx» 
c({3arHOBbix noxpoBOB (6e3 npMMecM TpaB m xycTapHH4X0B), xotb m 3aHHMaromHe ropa3AO 
MenbLUHe naomaan, aoct3T04ho nocToaHHO BCTpeaaioTca b BepxHHx aacTax noaropnwx 
maeH({30B, HH>xe CHexcHHxoB, rae hx cymecTBOBaHHe oOycaoBaeHO nocToaHHbiM (b TeaeHHe 
Bcero aeTa) noaTOKOM xoaoaHbix Taawx Boa. Bee >xe ropa3ao name, aeM «MHCTbie» 
ct^arHOBbie TyHapw, b HccaeaoBaHHOM panOHe BCTpeaaioTca hx pa3aHMHbie nepexoaHwe 
BapHanTbi, rae b cocTaB ccfjarHOBWx TyHap bxoabt Te hah HHbie TpaBbi, xycTapHHxu, 
xycTapHHHKH, a Tax>xe 3eaeHwe mxh. B t3khx CMemaHHbix no cocTaBy THiiax TyHap 
AOCT3T04HO TpyAHO yCT3HOBHTb xaXHe-AH6o IIOCTOaHHbie COOTHOUJeHHa noxpwTHH bhaob. 
3to 43CTH4H0 mo)kho BHAeTb h no BceMy 6aoxy npHBeaeHHbix onHcanHii (Xoaoa, 1997: 
Ta6a. 1 h 2). Taxaa >xe cHTyanna xapaxTepHa h aaa pacTHTeabnoro noxpoBa noaoc, b 
43CTHOCTH npn cpaBHenHH cocTaBa h noxpwTHa bhaob oahothiihwx noaoc, a Tax>xe npu 
conocTaBaeHHH pacTHTeab hocth b 30Hax pa3pe>KHBaHHa ct^amoBoro xoBpa. 

llpHBeaeHHbie onncaHHa «cMemaniibix» no cocTaBy thuob Tynap uo3BonaioT npeano- 
ao)KHTb, 4 to 3th iiocaeAHHe npeacTaBaaioT co6oh pa3Hbie ctbahh B33hmhoto BHeapeHHa 
pa3AH4Hbix cHHy3Hii b apeaa apyr apyra. no Been bhahmocth, HcxoaHWM ana Bcex tbxhx 
B apnaHTOB thuob TyHap (CTaanii) Hy>KHO C4HTaTb coaeTaHHe CHHy3HH — xourperanHio, b 
xoTopoii aoa>KHbi 6biTb npeacTaBaenbi OAHOBpeMeHHO Bee hah xotb 6m 66abmaa qacTb 
Tex cHHy3Hii, xoTopwe (fjopMHpyioTca xax BHyrpH caMOH oOaacTH pacnpocTpaHenua 
neabHonoxpoBHbix cc^arHOBbix TyHap, Tax h no ee nepH(})epHH. HMeimo Ha nepHt^epHH 
3TOH oOaacTH noayHaioT B03MO>KHOCTb o6oco6aeHHa h ot^opMAenua b coBpeMeHHOM 
pacTHTeabHOM noxpoBe Te CHHy3HH, xoTopwe BHyTpH nee He HMeroT ycTOH4HBoro cocTaBa 
H COOTHOUJeHHa BHAOB. THnH4HbIM npHMepOM T3XOH XOHrperanHH MO)KHO C4HT3Tb 
c^arnoBbie Tynapw c ynacTHeM b hx cocTaBe TpaB (b tom 4Hcae xo4xoo6pa3yromHx), 
xycTapHHxOB, xycTapHH4X0B h 3eaeHbix mxob (Carex lumens, Eriophnrum vaginatum, 
E. polystachion , Hiernchlne pauciflora, Carex concolor, Salix fuscescens , S. polar is, 
S. pulchra, Hylocomium splendens var. alaskanum, Aulacomnium turgidum, A. palustre, 
Ptilidium ciliare). CymecTBeHHOH ocoOeHHOCTbio Taxon hcxoahoh XOHrperanHH aBaaeTca 
OTcyrcTBHe xaxHx-aH6o saeMeHTOB npocTpaHCTBennOH CTpyxTypw h cooTBeTCTBenno 
npoaBaeHHH ynopaaoaeHHOCTH b pacnoAOxenHH ueH0TH4ecxHx saeMeHTOB. 

OopMHpoBaHHe Taxoro THna XOHrperanHH, 6e3 Bcaxoro coMHenua, iipoHcxoaHao b 
ycaoBHax HcxaK)4HTeabH0 cHabHoro 3AH({jHxaTopHoro B03aencTBHa oahoh (b aaHHOM 
cayaae — C({jarHOBOH) CHHy3HH. HMeHHO CHAbHblH 3AH(f)HXaTOpHbIH 3({)(})exT 3TOH CHHy3HH 
cnocoOcTByeT HHBeaHpoBaHHio CTpyxTypHbix ocoOeHHOCTen neHOsaeMeHTOB BHyrpH ctfjar- 
HOBoro xoBpa (Xoaoa, 1997). 

KoHrperanHa cHHy3HH, noaoOHaa BbimeonHcaHHOH, no-BHAHMOMy, ctfropMHpoBaaacb b 
snoxy, OaaronpHaTHyio aaa o6pa30BaHHa c({jarHOBbix Tynap neabHonoxpoBHoro THna. 
TaxHM BpeMeHeM 6biaa snoxa xaHMaTHaecxoro onTHMyMa roaoneHa — BTopaa noaoBHHa 
aTaaHTHaecxoro nepHoaa, aaTHpyeMaa BpeMeHeM 5000—6000 aeT Ha3aa (a. h.). (naaeo- 
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reorpa({3Ha..., 1978). Heo6xoaHMO OTMeTHTb, hto sto npeanono>xeHHe HecKOJibKO pacxo- 
aHTca c npeflCTaanenHaMH paaa aBTOpoB o BpeMeHH TepMHnecxoro MaxcHMyMa ana 
xpaHHero CeBepo-BocTOxa A3HH. Tax, b paae pa6oT (BeHH6eprc h ap., 1976; Xothhcxhh, 
1977; Xothhcxhh, CaBHHa, 1985; Boapcxaa h ap., 1989; ToMexaa, 1989) noxa3aHo, hto 
Taxon MaxcuMyM npHxoannca Ha 6opeanbHoe BpeMa nan aajxe Ha py6e>x npe6opeaji—6o- 
peaa (9100—8900 a. h.). K 3TOMy BpeMeHH OTHOcaTca HaxoaxH apeBOBHaHoii 6epe3bi na 
TeppuTopHH apxTHHecxHx HH3MeHHOCTeH Ch6hph. Ha Teppu-ropnax wenbtfMBbix HH3MeH- 
HOCTen, iipHMbixatomHx x HayHCxon ry6e (HaH6oaee Omoxne x paHOHy nawero nccae- 
aoBaHHa nyHXTbi, no xoTopbiM HMeiOTca nanHHonorHnecxHe pa3pe3bi), b sto BpeMa 
npeo6naaanH xycTapHnxoBbie (b nepByio onepeab onbxoBHHxOBbie) TyHapw (KannHHa, 
JIo)xxhh, 1982). npH 3tom npeanonaraeTca, hto b OopeanbHoe BpeMa HionbCXHe TeMne- 
paTypw B03ayxa na ceBepHOn HyxoTxe aocTHrann TaxHx >xe BenMHMH, xax h b amaHTH- 
necxoe BpeMa (8 °C) (naneoreorpat^Ha..., 1978; CaBHHa, Xothhcxhh, 1982), hhh 6bi;iH 
eme Bbime h cocTaBnann 12—13 °C (Boapcxaa h ap., 1989) (ana cpaBHenna otmcthm. 
hto coBpeMeHnaa cpeaHaa Hionbcxaa TeMnepaTypa B03ayxa paiioHa HccneaoBaHHii, no 
aaHHbiM MeTeocTaHUHH Banbxapxan, cocTaBnaeT 3.2 °C). OaHaxo sth >xe aBTopw yxa3bi- 
BaioT Ha OTHOCHTeabHO HH3xyro Baa>xHOCTb B03ayxa b 6opeaabnoe BpeMa. H. T. ABeHapnyc 
h M. B. MypaTOBa (naneoreorpatfwa..., 1978) nonararor, hto ana npHMOpcxnx HH3Men- 
HOCTeii ceBepa Ch6hph 6biaa xapaxTepHa 6oabinaa, neM cennac, xoiiTHHeHTaabHOCTb 
xaHMaTa xax cneacTBHe 6onbiueH mHpHHbi meab({3a (pe3ynbTaT perpeccHH Mopa). 
H. A. Xothhcxhh (1977) noaaraeT, hto, HecMOTpa na TepMMnecxMH MaxcHMyM, b pa3BH- 
thh npHpoaHbix ycaoBHH b 6opeaae npoaBHnca xOHcepBaTH3M, hto Bbipa3Haocb b 
coxpaHeHHH TpaBaHHCTbix rpynnHpoBox, yHacaeaoBaHHbix ot no3aHeaeaHHxoBba. HaM 
npeacTaBaaeTca, hto b 3Ty snoxy na ceBepHOM, apxTHnecxoM, cxnoHe HyxoTXH npH 
rocnoacTBe xycTapHHxoBbix (onbxoBHHxoBbix) TyHap ne Morao mbth HHTeHCHBHoe c})op- 
MHpoBaHHe ct^arnoBbix TyHap. 06pa30BanHe nocaeaHHx Heo6xoaHMo OTHecTH xo BpeMeHH 
cpeaHero roaonena, b hbcthocth xo BTopoil noaoBHHe aTaanTHnecxoro nepHoaa, xoraa 
noBbimeHHe aeTHHx TeMnepaTyp ao 8 °C (naneoreorpatfwa..., 1978; BypamuHxoBa h ap.. 
1982; Bop3enxoBa, 1986) conpoBO>xaaaocb h yBeanneHHeM yBaa>xHeHH0CTH ao 70 °/c 
(Boapcxaa h ap., 1989). HMeHHO Toraa, no MHeHHio B. A. 3y6axoBa (1986), na6nioaanca 
«oxeanonorHHecxHH» onTHMyM, xoraa b pe3yabTaTe TaaHHa JibaoB JlaBpeHTMHcxoro iuhtb 
ypoBeHb Boabi b oxeaHe noaHaaca Ha necxonbxo MeTpoB. Ecan caeaoBaTb rnnoTeje 
6e3aeaHOro noaapHoro OacceiiHa b snoxy xaHMaTHnecxoro onTHMyMa roaoueHa 5000— 
6000 a. h. (BopncoB, 1970), to Taxaa cnTyanna aon>xHa 6biaa cnocoOcTBOBaTb bo3hhxho- 
BeHHK) nacTbix Mopcxnx TyMaHOB. Oporpac})HHecxHe oco6eHHOCTH paiioHa (Haannue 
aocTaTOHHO Bbicoxon ropnon rpaabi HyxoTcxoro Haropba, oceBaa nacTb xotopoh b aaHHOM 
panoHe npoxoaHT napaaaeabHO 6epery Mopa) aonxHbi 6bian cnoco6cTBOBaTb xoHuenTpa- 
uhh 3Thx TyManoB b 6epeiOBoii noaoce. nocToaHHbie TyMaHbi cnoco6cTBOBann nepeyB- 
aajxnenHK) noBepxHOCTHbix ioph30htob rpyHTOB h co3aaHHio 30H 3acTOiiHoro yBaasxneHHa 
Ha OonbLuen nacTH naaxopHbix h cyOnnaxopHbix no3HUHH (npoTaxennwe noaropubie 
maeH({3bi). KpoMe Toro, noBbimeHHe xoannecTBa ocaaxoB b cpeaHeM roaoneHe aoasxno 
6biao npHBecTH x ycHaeHHio 3HMHeii 3acHe>xeHHOCTH, xoTopaa HexoTopbiMH aBTopaMH 
xoHCTaTHpyeTca no (f)axTy oOnana nunbubi CTaaHHxa Pinus pumila ana ropHbix panonoB 
CeBepo-BocTOxa anoxn cpeanero roaoueHa (EnTepMaH h ap., 1968; BeHH6eprc h ap., 
1976). Taabie Boabi cHe>xHHX0B cnoco6cTBOBaan neTHeMy nepeyBaajxneHHio mneiic^oB, 
HHTeHCHBHOCTb xoToporo, no-BHaHMOMy, 6biaa 6onbme, neM b HacToauiee BpeMa. B sthx 
ycaoBHax — npn aocTaTOHHO bmcoxoh BnaacHOCTH B03ayxa h moluhom choxhom noxpo- 
Be — h ({JOpMHpoBaaacb Ha 6onbWHx nnomaaax xoHrperauna CHHy3HH, b ocHOBe xoTopoii 
ae>xaT ct^arHOBbie mxh. 

Bbicoxaa aant^HxaTOpHaa ponb cc})arHOBbix mxob b snoxy xaHMaTHnecxoro onTHMyMa 
cnoco6cTBOBaaa TOMy, hto Ha oOmHpHbix npocTpaHCTBax nonornx noaropHbix mneiit^OB 
OTcyTCTBOBaan OTneTaHBO Bbipa>xeHHaa npocTpaHCTBeHHaa aHtfxfjepenuHauHa pacTHTenb- 
Horo noxpoBa h cootbctctbchho neTxne rpaHHubi Me>xay apeanaMH uenbHonoxpoBHbix 
c({3arHOBbix h xoHxapHO-TpaBaHbix TyHap, cc^araoBbix h xycTapHHHX0B0-3eaeH0M0LUHbix 
TyHap. B snoxH nocne xaHMaTHnecxoro onTHMyMa Taxaa cHTyauHa aonxna 6bina 
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n3MennTbca b cTopony ycHJieHHa cTpyKTypnpoBaHHOCTM pacTHTeabHoro rioKpoBa. KaHMa- 
TH^ecKoii npefliiocbijiKoii stoto aBiiaocb noxoaoaaHHe, OTMenaeMoe paaoM HccaeaoBaTe- 
aen ana py6e*a aTaamHHecKoro h cy66opeaabHoro BpeMenn, a TaKJKe ana BTopon 
iio.noBHHbi cy66opeaabnoro BpeMeHH (HoBenmHe..., 1980; ToMCKaa, 1989). B stot nepnoa 
noBbiiuaeTca aeaoBHTocTb rionapHOro 6accenna (4 —6 GaaaoB; no: BopncoB, 1970), 
yMeHbinaeTca naomaab otkpmtoh boau h BcaeacTBHe stoio yMeiibiuaiOTca nacTOTa n 
HHTeHCHBHOCTb MopcKHx TyMaHOB. yMeiibmeHHe naomaan aKBaTopnn oxeana c OTKpbrron 
Boaofi Be/io k yMeHbLueHHto KoannecTBa ocaaKOB (hto aojdkho Gbiao OTpa3HTbca Ha 
H3MenenHn xapaKTepa 3HMiien 3acnejKeHH0CTH TeppnTopnn), caeaoBaTeabiio. k yMenbiue- 
hhk) naomaaen, 3annMaeMbix CHejKHHKaMH. Bee sth c})aKTopbi b KonenHOM cneTe 
cnocoGcTBOBajin neKOTopoMy nccyujennio mneH({)OB, a 3iiaHHT, h ocaaGaenmo 3aH(f)HKa- 
Topnofi pojin c({3arHOBbix mxob. Mojkho npeanoaojKHTb, hto b snoxn noxoaoaanna n 
OAHOBpeMeHHoro yMeHbmeHHa BaajKHOCTH naMenaaacb TenaeHmia CTpyKTypn3aunn pac- 
THTeJibHoro iiOKpoBa, npoaBJiaBinaaca b o6pa30BaHHH OTHocHTeabHO neTKMx rpaimu 
MejKay pa3nocTaMH noKpoBa. flpn stom aoajKHbi Gbuin nponcxoaHTb pacnaa Bbimeoiin- 
cannon caojKiion KOHrperauHH cHny3Hii h TeppHTopnajibHoe oGocoGaeriHe oTaeubHbix 
cnny3Hii — cocTaBHbix nacTen stoh KOinperaunn. 3tot nponecc rioayHHa na3BaHHe 
3ipeccnn cnny3nn (MHiiaeB, 1963). Pacnaa HcxoaHoii KOHrperauHH n c})opMHpoBaHHe 
CTpyKTypnoii onpeaeaennocTH b pacTHTeabHOM noKpoBe bo miiotom KoppeKTHpoBanncb 
aHToaoro-reoMop({3oaorHHecKOH oGcTanoBKoii paiiona. B ycaoBnax TyHapoBOH johu c 
apxo BbipaxeHHMM MHKpo- h HaHopeabe({30M nponexoanao npocTpaHCTBeHiioe oGocoGae- 
HHe cnny3HH Ha Tex nan humx saeMeiiTax peabe({)a. OaHaxo pe3K0CTb rpaHHU n b 
ueaoM BbipajKeiiHOCTb b aaHama({)Te TeppnTopHaabHbix eaHHHU pacTHTeabHoro noKpo- 
Ba (cTpyKTyp) 3aBHcenn Goaee ot CTenenn ocaaGaeiiHa chuw sant^HKaTopnoH CHHy3Hn 
b hcxobhoh KOHrperauHH. HenocpeacTBeHHbiM caeacTBneM KanMaTHnecKHx H3Mene- 
hhh roaoueHa aBHaocb ocaaGaeuHe sant^HKaTopnoH cnabi cHiry3HH c({3arHOBbix mxob 
Ha t{)one pe3Koro yMeHbmeHHa naomaaen, 3anaTbix ueabnonoKpoBiibiMH c({3anioBbiMH 
TyHapaMH. OGaacTb pacnpocrpaneiiHa iiocaeaiinx b KOHue roaouenoBoro BpeMenn 
coKpamnacb ao ynacTKOB b Bepxnen hbcth maent^oB, HaxoaamHxca b 30iie nenoepea- 
CTBeHnoro aencTBHa Taabix Boa BbimeaoKamnx cnejKHMKOB. (Cpeanaa mupuna sroii 
30Hbi b coBpeMeiiHOM pacTHTeabHOM noKpoBe HecaeaoBaHHoro paiioHa cocTaBaaeT 
100—150 m.) B ocTajibHon *e nacTH panee cymecTBOBaBmeii oGaac™ pacnpocTpane- 
lina ueabHonoKpOBHbix ccJjarnoBbix Tynap cHHy3Ha c({3anioBbix mxob 3HaHHTeai.no 
ocaaGnaa cboio saHtfjHKaTopnyro cnay. 3to ocoGeHHO xapaKTepno aaa cpeaHeii nacTH 
maent^a — 30Hbi, rae nponcxoaHT pacceHBaHHe CToxa. 3aecb ocaaGaenne santfjHKa- 
tophoh cnabi cHHy3HH c({)arHOBbix mxob aocTHrao Taxon CTeneiiH, hto no3Boanao 
OTaeabHbiM saeMeHTaM pacTHTenbHoro noKpoBa ncnoabiOBaTb 3jieMeiiTi,i MHKpo- h 
Haiiopeabe({3a aH^epeHunpoBaimo. 

3th 3aKOHOMepHOCTH aHt^epeiiuHauHH pacTHTeabiioro noKpoBa mojkho OTHeTaHBO 
ripocneaHTb h b coBpeMen hom noKpoBe maentfjoB. Koiaa noBepxnocTb maeHc})a pa3aeaeHa 
Ha meGHHCTbie h meGHHCTo-cyranHHCTbie noaocu, 3aHcf)HKaTopHOH cnabi cc})arHOBOH 
CHHy3HH HeaocTaTOHHO, aJia toto HToGbi «npoTHBocToaTb» t3koh aH({j({jepeHUHauHH epeaw 
(Ha ynacTKax ueabHonoKpOBHbix cc})arHOBbix TyHap KaKaa-an6o cipyKTypnaa aHt^t^epen- 
UHauna cyGcTpaTa no noHBeHHo-aHTOaorHHecKOMy npHHUHny OTcyrcTByeT). 3to oGctob- 
TeabCTBO Hcnoab3yeTca CHHy3Hen TpaB-K0HK006pa30BaTeaeH, saeMeHTbi kotopoh noayna- 
k)t B03MO)KHOCTb cymecTBOBaTb aH4j({jepeHUHpOBaHHO Ha pa3Hbix THnax noaoc. TaK, 
nonyaauHa Carex lugens c BHaaMH poaa Sphagnum o6oco6aaeTca na ouhom THiie noaoc 
(meGHHCTbix), a nonyaauHa Eriophorum vaginatum c bhubmh Sphagnum — Ha apyi'OM 
(meGimcTO-cyraHHHCTbix). B aaHHOM caynae npoaBaaeTca st^t^eKT pacnaaa cnny3HH 
TpaB-KOHKOo6pa30BaTeaen na cocTaBHbie saeMeriTbi c aaabHenmHM npocTpancrBenHbiM 
oGocoGaenneM sthx saeMeiiTOB. BMecTe c TeM Ha o6ohx THiiax noaoc coxpanaioTca c 
aoBoabHO BbicoKHM iiOKpbiTHeM Sphagnum squarrosum h, xpoMe toio, paa oGluhx BHaoB 
UBeTKOBbix. Bee sto no3BoaaeT npeanoaoxHTb, hto 3aecb nponecc srpeccHH cHiiy3HH 
naxoaHTca Ha obhoh H3 nanaabiibix cTaann. XapaKTepHOH ocoGeHHocTbio stoh CTaann 
mojkho CHHTaTb coxpaHenHe bo Bcex saeMeHTax cTpyKTypbi oaHOro-aByx bhaob rocnoa- 
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CTBytomeii cuny3HH h b to *e BpeMa ycuaeHue Ha stom ({ooHe poau apyrux CHHyiuii, 
3HC|3c|3epeHUHpOBaHHO HCIIOAb3yK>mHX 3JieMeHTbI HeOflHOpOflHOH afiHOTHMeCKOH cpeflbl. 

HcxoflHaa xoHrperauua cnny3HH xapaKTepH30Banacb aoBoabHO 6ojibiHHM Ha6opoM 
tjojiopncTHMecKHx sjieMeHTOB iipn HeycTOHHHBOCTH cjonopHCTHMecKoro cocraBa na ne6onb- 
HJHx naomaanx. ripn pacnaae stoh KOHrperauHH H3 Bcero MHoroo6pa3Ha saeMeHTOB 
BblMJieHHJlOCb HeCKOJlbKO KOHKpeTHblX BapHaHTOB paCTHTejlbHOTO noxpOBa, KaOKflblii H3 
KOTopbix 6bui upeacTaBHeH 2 — 3 CHHy3HHMH. Ana xaoxaoro H3 BapwaHTOB mooxho npea- 
iionoxcHTb cbok) BpeMeHnyio iiocjieaoBaTexibHocTb npocTpaHCTBennbix CTpyxTyp — sbo- 
JHOLlHOHHblH pafl H COOTBeTCTBeHHO pa3JlH4HyK> CTeneHb BbipaxeHHOCTH B IipOCTpaHCTBe 
B3aHMOOTHOLuenHii Mexcay cHHy3HBMH. Ta hjih unaa cthahh hjih CTenenb sbo/holthohhoh 
npoflBHHyTOCTH Taxoro paaa 6yaeT onpeaeaaTbca CTeneHbio ocaa6aeHHH chjiw 3auc|3Hxa- 
TopnoH CHHy3HH h HaxoflHTb MopcJroaorHnecxoe OTpaxcenne b onpeaeaeHnoii cTeneHH 
npocTpancrBennoro o6oco6aeHHH CHHy3HH. Ha oahom noaioce paaa 6yayx HaxoanTbca 
o6pa30BaHHa pacTHTejibHoro noxpoBa, xapaxTepusyiomueca B3anMHbiM nponuxuoBeHueM 
CHHy3Hii (t. e. noflo6Hbie BbimeoiiHcaHHOH KOHiperaunn), Ha apyroM — o6pa30BaHHH c 
TeppHTOpna/lbHO o6oCo6aeilHblMH CHHy3HHMH, B KOTopbix OflHa CHHy3HH He BJIHHeT Ha 
cocTaB h o6HJiHe sjieMenTOB apyroii. Han6ojiee npoaBHHyrbiM b sbojhohhohhom paay 
mo>kho CHHTaTb TeppuTopuaabHoe o6pa30BaHHe pacTHTeabHoro noxpoBa, xoTopoe MunaeB 
(1963) paccMaTpHBaji xax xoMnaexc accouuauHH. SaeMen™ Taxoro xoMiiaexca ne 
hbahiotch reHeTHnecxH eauHbiMH h ccJoopMHpoBaaucb b ycaoBuax, xoraa SAHcfjHxaTopHaa 
CHHy3HH oflHoro saeMeHTa xoMiiaexca He onpeaeaaeT CTpoeHne (b tom ancae cHHy3uaab- 
Hoe) coceaHero aaeMeHTa. KpoMe toio, b tbxhx xoMnaexcax OTcyrcTByioT o6mne He 
TOJIbXO 3flH(})HxaTOpHbie, HO H nOflHHHeHHbie CHHy3HH. BaHHHHe SaHtjOHXaTOpOB 3aecb 
y6biBaeT HacToabxo, hto peiuaiomHM cJoaxTopoM cTanoBaenua CTpyxTyp CTaHOBHTca cpeaa. 
3to npoaBaaeTCH b tom, hto 6oabuiHHCTBo saeMeiiTOB pacTHTeabHoro noxpoBa xoMnaex- 
cob b cbohx rpaHHuax coBnaaaeT c saeMenTaMH peabecjoa, b to BpeMa xax b MeHee 
npOflBHHyTbIX B SBOaiOHHOHHOM OTHOUieHHH CTpyXTypax BaHHHHe 3AHC|3HXaTOpa HaCTOabXO 
CHJibno, hto MHOiHe H3 saeMeHTOB sthx CTpyxTyp ne coBnaaaioT b cbohx ipannuax c 
saeMeHTaMH peabecjoa. 

BbiiueoiiHcaHHaH xomperauHH CHHy3Hii HBHaacb ochoboh aaa apyroro SBoaiouHOHHoro 
paaa, paccMOTpennaa CTaaua xoToporo conocTaBJiena hbmh (Xoaoa, 1997) c Heynopaao- 
neHHbiMH cxpyxTypaMH. HcTOHneHue ccjoarnoBOH aepHOBHHbi (npeacTaBaennoH He Sphag¬ 
num lenense , a y>xe apyrHMH bhaamh) iiphboaht x pa3pbiBaM b ccjoai HOBOM xoBpe, uporaiixe 
Mep3JioTbi na 3Thx ynacTxax h o6pa30BaHHio 3aecb 3anaaHH c Boaoii, b xoTopbix 
cjoopMHpyeTca xapaxTepubiii cjoaopHCTHnecxHH xoMiiaexc — npeHMymecTBeHHo oaHoaonb- 
Hbie THipocjoHTbi. 06BoaneHHbie ynacTXH xapaxTepH3yioTca noaHbiM OTcyTCTBHeM ccjoanio- 
Bbix mxob; b to >xe BpeMa na ynacTxax c pa3BHTHeM ccJwhoboh aepHOBHHbi BecbMa o6biHiibi 
(xoth h c xoae6aiomHMca npoexTHBHbiM noxpbiTHeM) h BbiiueyriOMHHyTbie BHabi oaho- 
aoabHbix HBeTKOBbix. Taxaa CHTyauHa b pacTHTeabHOM noxpoBe no3BoaaeT caejiaTb BbiBoa 
o tom, hto noao6Haa CTpyxTypa HBaaeTca b CBoeM sboaiouhohhom paay 6oaee npoaBHHy- 
Toii, neM paccMOTpeHHaa Bbiuie TeppHTopnaabnaa eauHuua pacTHTejibHoro noxpoBa. 
XapaxTepubie ee npH3Haxn — 6oabuiaa, neM b nepBOM caynae, CTeneHb ocaa6aeHHa chaw 
3anc|3HxaTopHOH CHHy3HH ccjoamoBbix mxob h noanoe oTcyTCTBne ee cJoparMeHTOB b oahom 
H3 aaeMeHTOB stoio THiia CTpyxTyp pacTHTeabHoro noxpoBa (t. e. OTcyTCTBne ccjoarnoBbix 
mxob Ha ynacTxax nepeo6BoaneHHbix 3anaaHH). 

B nepBOM caynae (xoMnaexcbi noaocnaToro THna) saeMeHTbi CTpyxTypbi xapaxTepn- 
3yiOTCH HaaHHneM o6meii sancjoaxaTopHOH CHHy3HH, bo btopom (neynopaaonennbie CTpyx- 
Typbi) — HajiHHneM o6meii noaHHHeHHOH CHHy3HH. Ha nepeo6BoaneHHbix ynacTxax 
nocaeaHaa (oanoaoabHbie THrpoc|3HTbi) BbixoaHT H3 30Hbi saHtjoHxaTopnoro BaHanna 
ccjoarHOBbix mxob h cymecTByeT caMOCToaTeabHo. Taxoii npouecc arpeccHH, no Bceii 
bhahmocth, o6o3Ha4HacH b Hanaae no3aHero roaoueHa h BnocaeacrBHH Toabxo Hecxoabxo 
xoppexTHpoBarica. Koae6aHHa xaHMaTa b nocaeaytomne anoxn roaoueHa OTpa3uaucb b 
HenocToaHCTBe cfjaopHCTHnecxoro cocTaBa pacTHTeabnocTH o6BoaHeHHbix 3anaaHH. 3to 
Morao 6biTb Bbi3BaHO nepuoaHHecxHM «HacTynaHHeM» CHHy3HH ccjoamoBbix mxob na 
o6BoaHeHHbie ynacTxu (t. e. npoueccoM HHipeccHH) h «nepeHecenHeM» na sth yaacTxu 
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cjjparMeHTOB CHHy3HH oflHoflOJibHbix uBeTKOBbix pacTeHHH c hx oco6eHHocTbio, npncymeh 
H Lie.'lbHOnOKpOBHblM CCjWHOBblM TyHflpaM, - c|3JlopHCTH4eCKOH HeyCTOHHHBOCTbK). 

OnncaHHaa hbmh CTpyxTypa paCTHTe/ibHoro noxpoBa cooTBeTCTByeT no CBoeMy o6i>eMy 
h MexaHH3MaM ^3opMHpoBanHB KOMnjiexcHbiM accounauHsiM MnHaeBa (1963) h H. fl. Eor- 
aaHOBCKoii-rHeH3(j3 (1928). Ee CB5i3yiomHM sneMeHTOM aBJiaeTca noflHHHeHHaa CHHy3HB 

OJHOflOJlbHblX TpaBBHHCTbIX rHrpocJtHTOB, KOTOpaB npHCyTCTByeT BO Bcex 3BeHbflX Teppn- 
TopHa/ibHoii eflHHHUbi Ha ({toHe HCTopHnecKoro npouecca oTCTynaHna—HacTynaHna ch- 
Hy3HH CCjjarHOBblX MXOB. 

B xanecTBe TaKoh xce KOMn/iexcHOH accounaitHH mojkho paccMaTpnBaTb h cjjHToueno- 
THHecKHH paa, b xoTopoM noflHHHeHHofl CHHy3Heii, ncnbiTbiBaiomeH nepeMemeHna, 
BBJiaeTca CHHy3na 3ejieHbix pbixnoKOBpoBbix mxob Hylocomium splendens var. alaska- 
num + Aulacomnium turgidum (Xojioa, 1998). B OTJiHHne ot CHHy3HH oaHOfloJibHbix 
UBeTKOBbix pacTeHHH, ncnbiTbiBaiouieH nepeMemeHua b 30He bjihhhhh ottHoii sflHtJtHKa- 
TopHoii cnny3HH (ccJ)arHOBbix mxob), cHHy3ua Hylocomium splendens var. alaska- 
num + Aulacomnium turgidum ncnbiTbiBaeT nepeMemeHna b npe.ae.nax HecKOJibKnx san- 
cjjHKaTopHbix CHHy3Hii, reHeTHuecKH Mano CBa3aHHbix apyr c apyroM, — sto cnny3HH 
TpaB-K04KOo6pa30BaTejieii Carex lugens + Eriophorum vaginatum, KycTapiiHKOB Salix 
fuscescens + S. pulchra, KycTapHHWKOB Salix tschuktschorum + Cassiope tetragona. 3th 
CHHy3HH aBJiaioTca cJaioporeHeTHnecKH HeoanopoaHbiMH (ConaBa, 1944; TonManeB, 
lOpueB, 1970) h SKOJioiHwecKH pa3HOKa4ecTBeHHbiMH. Tax, CHHy3Ha KycTapHH4K0B Salix 
tschuktschorum + Cassiope tetragona no CBoeh SKonornn pe3KO oTJinnaeTca ot anyx 
apyrnx, nocKoribKy cjtopMnpyeTca Ha ynacTKax c bmcokhm CHeatHbiM hokpobom, ho c 
pa3JiH4HOH npoflOJDKHTejibHOCTbio 3aneraHHa CHera. CnHy3na TpaB-K04Koo6pa30BaTeneh 
Carex lugens + Eriophorum vaginatum oTBenaeT b coBpeMeHHbix ycnoBnax apKTnnecKoro 
cicnoHa HyKOTCKoro Haropba Me30- h rnrpoMe30(|3HTHbiM ycnoBnaM oTHocHTenbHo apeHH- 
poBamibix cna6o noKaTbix ckjiohob, a CHHy3na KycTapHHKOB Salix fuscescens + S. pulch¬ 
ra — Me3ornrpo^3HTHbiM h rHrpocJtHTHbiM ycnoBnaM cna6o apeHnpoBaHHbix cioiohob. 

Hcxoaa H3 3Toro moxcho npeanonoxcHTb, hto tjtopMHpoBaHne cJtHTOiteHOTHHecKoro 
paaa c ettHHOH noaHHHeHHoh CHHy3Heii Hylocomium splendens var. alaskanum + Aula¬ 
comnium turgidum aBnnocb pe3ynbTaTOM aoBonbHO anHTenbHoh sbouiouhh CHHy3nanbHOH 
CTpyKTypbi ocHOBHbix TnnoB TyHflp paiioHa. B xoae stoh sbouiouhh reHeTnnecKH h 
3K0J10rH4eCKH pa3HOKa4eCTBeHHbIMH 3flHt|3HKaTOpHbIMH CHHy3HBMH Bbipa6aTbIBajlHCb 
cxoflHbie ycnoBHa cpeflbi o6HTaHHa ana oaHoh noaHHHeHHoii cnny3HH. 

B aTjiaHTHnecKoe BpeMa yBeanneHne nnomaaeh CHexHHKOB aojdkho 6buio npnBecTH 
K yCHJieHHIO n03HUHH CtjtarHOBblX MXOB B BepXHHX HaCTHX mneHt|30B H OflHOBpeMeHHO 
no3HUHH cnny3HH Salix tschuktschorum + Cassiope tetragona — b hhxchhx. YcnneHne 
no3Hunn sthx CHiiy3HH nponcxoanno 3a cneT coKpameHHB nnomaaen TpaBHHO-3eneHO- 
MouiHbix TyHflp, npnyponeHHbix k cpeaHHM h acTa m iuneHc|30B. BMecTe c sancJtHKaTopaMH 
3THX COo6meCTB — TpaBaMH-K04K006pa30BaTeJI5IMH — C HHXCHHX 4aCTeii LUneHCjtOB 
BbiTecHsmncb h 3eneHbie mxh. OflHaKO sto Morno nponcxoanTb He CTOJibKO H3-3a 
npeo6naaaHna TaM CHHy3HH Salix tschuktschorum + Cassiope tetragona, CKOJibKO H3-3a 
flOMHHnpoBaHHSi b moxobom apyce Ha ynacTKax pacnpocTpaHeHna stoh CHHy3HH apyrnx 
mxob, HenocpettCTBeHHO CBa3aHHbix c MaKpoxnoHHbiMH MecToo6HTaHHBMH. Cxopee BCero, 
3to 6bi;m mxh poflOB Racomitrium h Dicranoweisia, KOTopbie b HaCToamee BpeMa 
npencTaBneHbi He6onbuJHMH nonocouKaMH b KpaeBbix 30iiax CHe>KHHKOB (o6bi4iio Ha 
HaropHbix Teppacax). 3th mxh BbiTecHsuin cnHy3Hio Hylocomium splendens var. alaska¬ 
num + Aulacomnium turgidum H3 npenenoB Maxpo- h Me30XHOHHOH 30Hbi mjieHc|3a h 
ocTaBJismn eh TOJibKO Ty TeppHTopmo, b npenenax KOTopoii npeo6naaana CHHy3HB 
TpaB-K04Koo6pa30BaTeneh. Mojkho npennojioxcHTb, hto apeanbi CHHy3HH Eriophorum 
vaginatum + Carex lugens h Hylocomium splendens var. alaskanum + Aulacomnium 
turgidum b sto BpeMH He coBnaaajin. 3to 6bino CBB3aHO c TeM, hto CHHy3HB 3eneiibix 
pblXJlOKOBpOBblX MXOB BblTeCHBJiaCb H3 30HbI 3flHt|3HKaTOpHOrO BJ1HBHH5I K04K006pa3yi0- 
LLtHx TpaB c flByx HanpaBJieHHH — c BepxHeit h HHXHeh nacTeii uiJieHc|30B. B BepxHeh 
nacTH mneii^ia CKa3biBajiocb naBJieHne ccjtantoBbix mxob, KOTopbie BTopranncb b 30Hy 
KOHKOo6pa3yiomHx TpaB, o6pa3ya BMecTe c nocneflHHMH KOHiperaumo, onncaHHyio Bbime. 
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B cpeflHeii h HHXcHeii naerax LuneHcjja b apean CHHy3HH xo4xoo6pa3ytomHx TpaB 
BTOprajlHCb MXH MaxpOXHOHHblX MeCTOo6HTaHHii. TaKHM o6pa30M, apea/1 CHHy3HH Hylo- 
comium splendens var. alaskanum + Aulacomnium turgidum b sto BpeMB 6bin xpaiiHe 
cxcaT. 

flocne KJiHMaTHwecKoro onTHMyMa ronouena npn yMeHbmeHHH CTeneHH 3acHex<eHHo- 
cth TeppHTopnH co cpeaHnx wacTeii noaropHbix LuneHc|30B 6binn noTecneHbi CHHy3na 
ccjjarHOBbix mxob (BBepx, b CTopony HaropHbix Teppac) h cHHy3na Salix tschuktscho- 
rum + Cassiope tetragona (bhh3, k hhxchhm wacTBM iuneHc|30B). OaHOBpeMeHHO c bthm 
npoH3omno ycHJieHne no3HUHit CHHy3Hii xo4xoo6pa3ytomHx TpaB h pbixnoxoBpoBbix 
3ejieHbIX MXOB. OTMeTHM, HTOflJIB CeBepO-BOCTOWHOH flxyTHH H 3anaflHOH HyXOTXH «I1HK» 
3ejieHbix mxob npHiuejiCB Ha Hanaro h cepeaHHy cy66opeanbHoro BpeMeHH (5100—4800 
h 3800 a. h.) (KananHa, JIoxcxhh, 1982). CnHy3Ha 3eaeHbix mxob npoaBnranacb bhh3 no 
luneHcJjy, no-BnanMOMy, 6oaee HHTeHCHBHO, neM CHHy3na TpaB-xo4xoo6pa30BaTeneii. Ha 
ynacTxax «pbixnon» n peaxoit CHHy3nn Salix tschuktschorum + Cassiope tetragona mxh 
Hylocomium splendens var. alaskanum, Aulacomnium turgidum BbuecnajiH mxh poaa 
Racomitrium n cjjopMnpoBaan cooOmecTBa BMecTe c reMHXHOHoc|3HnbHbiMH xycTapHnnxa- 
mh (caynaii HHrpeccnn CHHy3Hii). OTxoa noaeii ueabHonoKpoBHbix c$arHOBbix TyHap Ha 
BepxHne wacTH iuneHc|30B Bbi3Baa pacnaaeHne ncxoaHoit KOHrperauHH CHHy3HH, b ocuoBe 
KOTopoii nexcnT CHHy3na ccJjamoBbix mxob. B xoae 3Toro npouecca npoaBnaocb cbohctbo 
OTHOCHTeabHoii caMOCTOBTenbHOCTH CHHy3HH Salix fuscescens + S. pulchra. OHa coxpa- 
Hnaa cboh no3HHHH b 30He nepexoaa ot ueabHonoKpoBHbix ccj3arHOBbix TyHap k xycTap- 
HHHXOBO-TpaBBHO-3eaeHOMOLUHbIM TyHapaM. rHnCOMeTpHHeCXH HHXte 3TOH 30HbI, b o6nac- 
th cpeaHeii nacTH iuneHc{)a, 3Ta CHHy3H« pacnaaaeTca: H3 ee cocTaBa npaxTHnecxn 
non hoct bio BbinaaaeT Salix fuscescens (Xonoa, 1997). no Bceii BnanMOCTH, BpeMa 
cj3opMHpoBaHHB 3toh CHHy3HH CBsnaHO co BpeMeHeM MaxcHManbHoro pacnpocTpaHeHHB 
uenbHonoxpoBHbix ccjwHOBbix TyHap (aTnaHTHwecxon snoxoii). B nocneaytomeM, b 6onee 
xonoaHbie h cyxne nepnoabi ronoueHa, npoH30iuno pacnaaeHHe stoh CHHy3HH c o6oco6- 
neHneM ee cocTaBHbix wacTeii cooTBeTCTBeuHO b 30ne cc{)arHOBbix TyHap (Salix fuscescens) 
h b 30He npeHMymecTBeHHoro pa3BHTHH xonxapunxoB c 3enenbiMH mxbmh (Salix pulchra). 
B aTnaHTHnecxyio snoxy CHHy3na 3aHHMana, no-BnaHMOMy, ropa3ao Oonbiune nnomaan, 
neM b coBpeMeHHOM noxpoBe (ceiinac iiinpnna 30Hbi coBMecTHoro cymecTBOBaHna aeyx 
BnaoB-aneMeHTOB stoh CHHy3HH cocTaBnaeT 25—30 m), h Toraa xce noTecHnna TpaBbi- 
xo4xoo6pa30BaTenn. B nocneaHne snoxn ronouena (cyOOopeanbHyto h cy6aTnaHTHnec- 
xyto) yMeHbiueHHe HopMbi cHeroHaxonneHHa h cooTBeTCTBeHHo BbicoTbi CHexotoro nox- 
poBa cnocoOcTBOBano yMenbiueHnio bmcotm pacTeHnii CHHy3HH — b pe3ynbTaTe BbipaOoT- 
xh >XH3HeHHOH cjropMbi, oTBenatomeii ycaoBHBM MarocHexcuocTH. npoH3pacTaHne 
nonynoneratomHx xycTOB Salix pulchra CTano bosmoxchmm Tonbxo Ha ynacTxax pa3pexcH- 
BaHHa xonxapHHxa Eriophorum vaginatum h Carex lugens, t. e. Ha Tex ynacTxax, rae 
xonxypeHTHoe aaBaeHne xo4xoo6pa3ytomHx TpaB 6bmo ocnaOneno. HMemro Ha sthx 
ynacTxax CTano bosmoxchmm ocoOemto «nbiLunoe» pa3BHTne CHHy3HH Hylocomium 
splendens var. alaskanum + Aulacomnium turgidum. B cepeamte ronouenoBoro BpeMenn 
CHHy3HH Salix fuscescens + S. pulchra cymecTBOBana, no-BnanMOMy, 6e3 pa3BHBatomHxca 
noa ee nonoroM 3eneHbix mxob; mccto nocneaunx 3aHHMann ccJjantoBbie mxh. B to xce 
BpeMB b noxcOnnax, xapaxTepH3ytomHxca oTHocnTenbHo Oonbiueii CTeneHbto 3acHex<eH- 
hocth h Oonbiueii CTeneHbio npoTOHHocTH, neM cy6nnaxopbi paitoHa (nonorne npoTaxteH- 
Hbie luneii^ibi), pa3BHBanncb Bbicoxne 3apocnn Salix pulchra (c MaxcHManbHbiM ynacTneM 
Salix fuscescens nan BOBce 6e3 Hee) c cjjparMeHTaMH CHHy3HH Hylocomium splendens var. 
alaskanum + Aulacomnium turgidum. Taxne 3apocnn nacTo oTMenatoTca b nacToamee 
BpeMB b noa30He THnnnHbix TyHap HyxoTxn. OaHaxo b coBpeMeHHOM noxpoBe sthx 
3apocneii npn nanHHHH rHrpoc|3HnbHbix h Me3ornrpoc{3HnbHbix TpaB (Carex concolor, 
Calamagrostis arundinacea, Arctagrostis latifolia, Poa arctica, Alopecurus alpinus) 
nojinocTbK) OTcyrcTByioT TpaBbi-xo4xoo6pa30BaTenn. CBB3aHo 3to c aocTaTonno bmcokhm 
cnexcHbiM noxpoBOM Ha ynacTxax c 3apocnaMH xycTapHnxoB, npH xoropoM ne MoryT 
npoH3pacTaTb TpaBbi-xo4Xoo6pa30BaTenn, a Taxxce c 3aTeH5HomnM b aeTiiee BpeMa 
BnHBHneM Bbicoxnx xycTapHnxoB. 3to onpeaenano b cpeaHeronoueHOBoe BpeMa (xax h b 
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coBpeMeHHvio snoxy) BbiTeciieHue c ynacTKOB KycTapiiHKOBbix 3apocaeii CHiiy3HH Carex 
lugens - Eriophorum vaginatum. B nocaeaHne c|3a3bi roaouena, Koraa npoH3omjio yMeiib- 
LLieHne cHeronaKonaenna h KycTapHHKH iipnoGpejiH reMHnpocTpaTiiyio )KH3iienHyio 
ohh yrpaTHan CHJibHbie 3flHtj3HKaTopnbie CBoiicTBa. HH3Kne KycrapiiHKH Salix 
rML-'nra CTariH ncnoab30BaTb komkh Carex lugens h Eriophorum vaginatum KaK 3amHry 
ot BeTpoB. a CHHy3HB nocaeaiiHx, TaKHM o6pa30M, CTaaa 3UHc}3HKaTopHOH aaa KycTapHHKOB 
HBbi. Hh3khh CTeaiomHHca KycrapHHK nepeiuea b 30ny 3anc|3HKaTopnoro bjihbhhh rpaBa- 
HHCTbix Kcrnex BMecTe c CHHy3Hen 3ejienbix pbixaoKOBpoBbix mxob, KOTopbie 3aecb Hainan 
CviaronpHBTHyio aaa ce6a cpeay, CBa3annyio c oTcyrcTBHeM ccjjarHOBbix mxob. 

TaKHM HaM npeacTaiuiaeTca b o6luhx nepTax npouecc cTaHOBaeHua cTpyKTypbi, 
H33BaHHOM cjjHTOUeHOTHHeCKHM paaOM. HcxoaHbIMH Aaa Hero HBHJIHCb, I10-BHaHM0My, 
HecKoabKO KOHiperauHH, oaHa H3 xoTopbix — KOHrperauna c aexamuMH b ee ocnoBe 
ccjjanioBbiMH MxaMH. 2 MexanH3MaMH CTanoBaeHHH SToii CTpyKTypbi aBHaucb srpecciia h 
HHrpeccHH cHHy3Hii, a saeMeiiTOM, CBa3yiOLUHM HecxojibKO TiinoB Tyiiap. — cmiyiiia 
3eaeHbix pbixjioxoBpoBbix mxob. 

CvmecTBeHHbiM MexanH3M0M CTaiioBaemia CTpyKTyp pacTHTeabiioro noxpoBaaBaaeTca 
sBoiiiouHa CHHyiHajibHoii CTpyKTypbi thiiob Tyiiap. B npouecce KaHMaTHHecKHx CMeH 
roaouenoBoro BpeMeHH npoHcxoanaH riepeMemeiiHa oTaeabHbix cnHy3ni} H3 oaHoro Tnna 
Tyiiap b apyrne (srpeccna h HHipeccna). B 3aBHCHMOCTH ot CTeneiin BbipaxemiocTH 
srpeccHH h HiitpeccHH cj3opMHpoBaaHCb pa3JiH4Horo poaa npocTpancTBeiuibie CTpyKTypbi, 
KOTopbie Ha6jnoaaioTca b nacToamee BpeMa b nccaeaoBaHHOM panoiie. 

Hcxoaa H3 3Toro moxcho caeaaTb BbiBoa, KacaioiuHiica npo(5aeMbi H3yneHHa ropmoH- 
Taabiioii iieoanopoaHOCTH pacTHTeabiioro rioKpoBa TyHapoBoii 30iibi b ueaoM. Mbi no- 
aaraeM, hto crpyKTypbi pacmreabnoro noKpoBa moxuio paccMaTpnBaTb KaK BpeMemioii 
cpe3 h Mopcjjoaoi HaecKoe OTpaa<eiiHe npoueccoB pa3BHTHa cjjHTOueHOTHHecKoii CTpyKTy¬ 
pbi. 3th iipoueccbi npwBoaaT k HiMeneHHio KaK BepTHKaribHoii, nan apyciioii, CTpyKTypbi 
TyiiapoBbix cooGmecTB, Tax h, hto ropa3ao 6oaee cymecTBeHiio, ropH3oiiTajibHoii CTpyK¬ 
Typbi. npH 3tom paanyc aeiicTBHa raKHx npoueccoB He orpaHHHHBaeTca cjjparMeiiTaMH 
pacTHTeabHoro noKpoBa, TpaanuHomio othochmmmh k saeMeinaM BiiyipHueiioTHHecKOH 
iieoanopoanocTH (M03aHHH0CTH), ho paciipocTpanaeTca iia 6oaee umpoKHii Kpyr aBaeHHii 
HeoanopoanocTH pacTHTeabiioro noKpoBa, b KOTopbiii o6biHHO BKaionaiOTca KOMnaeKCiibie 
accounauHH h KOMriaeKCbi accounauHii b noiiHMatiHH H. fl. BoraanoBCKOH-rHeii3c|3 
(1928), B. B. ConaBbi (1931), B. H. AiiapeeBa (1954), B. H. Hopniia (1962), B. B. DeT- 
poBCKoro (1962), H. A. MniiaeBa (1963). 

3BoaiouHOHHo-cf)HTOneHOTH4ecKHH noaxoa k H3y4eHHio HeoanopoanocTH pacTnreab- 
hoto noKpoBa TyHapoBoii 30Hbi, npeano^emibiii b HacToameii pa6ore, no3BoaaeT otohth 
ot acecTKoro pa3rpaiiH4enHa BHyTpHueHOTHHecKoro h naaueHOTHHecKoro ypoBHeii iie- 
oaHopoanocTH, nocKoabKy b npoHcxo>KaeHHH saeMeiiTOB HeoanopoanocTH sthx ypoB- 
neii jieacHT oanH npouecc — npoucxoaamee bo BpeMeiin H3MeiieiiHe cuabi sancjjHKaTop- 
noii CHiiy3HH h KaK caeaci'BHe 3Toro — riepeMemeHHe CHHyann H3 oaHoro THiia Tyiiap b 
apyi'oii. 

Be3ycaoBHO, npeaaoaceHHaa KapTHHa SBoaiouHOHHoro cTanoBaeiiHa cTpyKTyp paCTH- 
reabHoro noKpoBa, npoHCxoanBiuero b TeneHHe roaouenoBoro BpeMeiin, aocTaTOHHo 
ycaoBiia h cxeMaTHHHa. TeM He Meiiee mm noaaraeM, hto o6maa cxeMa SBoaiouHOHiioro 
CTaHOBJienna CTpyKTyp Moa<eT riocay>KHTb b aanbiieiiiijeM ochoboh noaxoaa k H3yHeHHio 
npocTpaHCTBeHiioH HeoanopoanocTH pacTHTeabHoro noKpoBa TyHapoBoii 30Hbi. 

Pa6oTa BbinoaHeHa npn cjjHiiaHcoBoii noaaep>KKe Pocchhckoio cjjoHaa cjjyHaaMeHTaab- 
Hbix HccjieaoBaHHH (npoeKT 96-04-50780). 


2 Jlna aaHHoro paaa mu 'jaTpyanaeMca yKasarb CTeneHb ero 3 bojhouhohhoh npoaBMHyrocTH, nocKoabKy 3 to 
TpeCyeT ,iono:innTeabiibix MccjieaOBaHMii. 
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EoTaHHMecKHii hhctht>t rioayMeHo 14 VI 1996 

hm. B. JI. KoMapoBa PAH 
CaHKT-fIeTep6ypr 


SUMMARY 

The evolutionary approach to the study of territorial heterogeneity of vegetation cover in tundra 
zone is proposed. The probable direction of evolutionary process of sinusial structure in different 
types of tundra which took place during climatic fluctuation during Holocene is considered. This 
analysis is based on the three concrete structures of vegetation cover in arctic slope of Chukotka 
mountains. The changes of general humidity and the degree of snow-drifting of the area beginning 
with middle Holocene resulted in the disintegration of complex structures of vegetation cover 
(congregation). This disintegrating process had its own mechanism, the territorial divergence 
(egression) of sinusia. In some cases the evolution of territorial heterogeneity of vegetation cover 
has been corrected by the superposition (ingression) of sinusia. The evolutionary changes of area of 
an edificatorian sinusium and its weakening in particular determined the intensity and some 
peculiarities of horizontal displacement of sinusia. These changes have been reflected in the 
peculiarities of morphological structure of the heterogeneous vegetation cover in Chukotka arctic 
tundras. 
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© H. A. KOHCTaHTHHOBa 

yjIbTPACTPYKTyPA H CHCTEMATHHECKOE IIOJIO)KEHHE 

CHLOROCOCCUM NOVAE-ANGL1AE ( CHLOROPHYTA, CHLOROCOCCALES) 

1. A. KONSTANTINOVA. THE ULTRASTRUCTURE AND TAXONOMY 
OF CHLOROCOCCUM NOVAE-ANOL1AE 
(CH LORO PH YTA, CHLOROCOCCA LES) 

rioKa3aHo, mo no CTpoeHHio o6o,iohkh h mipeHonna Chlorococcum novae-angliae pe3KO OT.iHHacTca ot 
apyrax bhjob poaa Chlorococcum h o6Hapy*MBaeT qep™ cxoacTBa c npeacTaBHTeji»MH poaa Chlamydomonas. 
ripeanoxceHa HOBas KOM6nHanna: Chlamydomonas novae-angliae comb. nov. 

Bnflbi poaa Chlorococcum hmciot Meaxne pa3Mepbi (10—50 mkm), wto 3aTpyaHaeT 
H3yneHHe aeTaaeit hx opraHH3aitHH b cbctobom MHKpocKone. Llpn pa3pa6oTKe cncTeMa- 
thkh aaHHoro poaa Hapaay c Mopc^oaornwecKHMH Hcnoab3yK>TCR 4>H3HoaorH4ecKHe h 
O noxHMHHecKHe KpnTepnn (Starr, 1955; Archibald, Bold, 1970; Gartner, Ettl, 1988), TeM 
He Menee Mexcay Hex ot opbi m h BHaaMH rpaHHLtbi ne BbiaBaenbi. 3aeKTpoHHo-MHKpocKonn- 
aecKHe nccaeaoBaHHR no3BoasuoT b 3HanHTenbHOH CTerieHH paciunpHTb h yrayOnTb 
CBeaeHHB o KaeTowHoii opraHH3auH h BHaoB. B wacTHocTH, sto KacaeTca cTpoeHHa TaKHx 
CTpyKTyp, Kax xaoponaacT, nnpeHOHa, xcryrHKOBbm annapaT, o6oaowica h t. n. 

Ueabio HacToameH paOoTbi RBasuiHCb BbiHBaenne ocoOeHHocTeii yabTpacTpyKTyp- 
Hoii opraHH3aitHH C. novae-angliae h yrowHenne cncTeMaTH wee koto noaoxceHna 3Toro 
BHaa. 


MaTepHaaw h Meroabi 

06i>eKTOM HccaeaoBaHHB 6bia THnoBoii o6pa3eu Chlorococcum novae-angliae Arch, 
et Bold, uiTaMM N° 1775, noayweHHbm H3 KOJiaeKitHH Texaccxoro y hhB epc HTeTa (CILIA). 

Boaopocan BbipautHBanH Ha arapH30Baini0H epeae Boaaa (3 NBBM) (Archibald, Bold, 
1970) b TeweHne 10 cyr npn ocBemeHHocTH 8000—9000 ax, npoaoaxcnTeabHocTH ocBe- 
meHHB 8 w b cyTKH h TeMnepaType b CBeTOBoii nepnoa 23 — 26 °C. flax HCcaeaoBanna 
anaaHocnop Hcnoab30Baan KyabTypbi 4-HeaeabHoro B03pacTa. Llepea cJtHKcaitHeH uitphxh 
3aaHBaan TenabiM arapoM h Hape3anH MeaKHMH Ky6nicaMH. 06pa3itbi c{3HKCHpoBaaH 
4 %-hmm pacTBopoM rayrapoBoro aabaernaa Ha xcnaKOH epeae Boaaa (pH 6.6) npn 
TeMnepaType 4 °C, noCTt^HKCHpoBaan 2 %-hmm pacTBopoM ocMHeBoii khchotm, o6e3BO- 
xcHBann b cepnn cnnpTOB h aneTOHe, 3aaHBann b apaaanT. YabTpaTOHKne cpe3bi noaywaan 
Ha yabTpaTOMe LKB-111. Hayweane o6pa3itoB npoBoanan Ha sneKTpoHHbix MHKpocK.onax 
«Tesla-BS-500» h «Jem-7a» npn ycKopsnomeM HanpaxceHHH 60 kB. flax KOHTpoaa 
npoBoanan 4 noBTopHbie cfjHKcauHH o6pa3itoB. 

PesyabTarbi h oScywaeHne 

P. Archibald h H. Bold (1970 : 35) b anarH03e Bnaa Chlorococcum novae-angliae 
yKa3biBaioT: «...b aByxHeaeabHbix KyjibTypax LuapoBHaHbie BereTaTHBHbie KaeTKH aocTnra- 
k)t anaMeTpa 10.0—15.0 mkm, c KaeTOHHOH o6ohowkoh ToamnHoio 1.0 mkm; b cTapbix 
KyabTypax KaeTKH yBeanwHBaiOTCR b pa3Mepax. XaoponaacT o6biwno coaepxtHT oann 
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nnpeiiOHa, oKpyxceinibiH cJtparMenrapoBaHHOH KpaxMaabHoii oGKaaaKoii. KaeTKH oaHoa- 
aepiibie. Pa3MHoxceiiHe ocymecTBaneTCH 30ocnopaMH h anaaHocnopaMH. 3oocnopbi ipy- 
njeBHanbie (10.0 — 12.0 x 5.5 — 6.0 mkm) c napoM h cthtmoh b nepeaiieii sacra KaeTKH. 
B ioocnopaHrHH o6pa3yiOTCH no 2—4 ioocnopw, 4 to noxox<e na Chlamydomonas* . 

B n3yseHHOM naMH MaTepnane Chlorococcum novae-angliae nonnocTbio OTcyTCTBOBa- 
nn iienoaBHXHbie BereTaraBHbie Kaeran h anaanocnopbi, a BCTpesaancb Toabxo noaBHxo 
iibie (30ociiopbi h BereTaraBHbie KiieTKn) h MaTepMHCKne KaeTKH c 3oocnopaMn. flaa stoio 
Biiaa oseiib xapaKTepno najibMejiaeBnanoe cocTOHiine. OGoaosKa rioaBHxaihix khctok 
0.03 — 0.07 mkm Toam. eaBa pa3aH4HMa b cbctobom MHKpocKone, h ToabKO xcecrane 
osepTaiiHH KaeTKH no3BOJiaiOT roBopnTb o ee cymecTBOBaiinn. Ha MHKpocjtOTorpacjtHHx 
(cm. TaOanuy-BKJieiiKy, 1 ) Bnano, hto oGoaosKa coctoht h3 2 caoeB: Hapyxcuoro caon 
0.012— 0.015 mkm Toam. H3 nepnoanmio sepeayiomHxcH eanunu h aexcautero noa iihm 
caon 0.02— 0.05 mkm Toam. H3 pbixao pacnoaoxcemibix c^Hopnaa. Hoa o6oaoMKoii 
Ha6aioaaiOTca saeKTponno-naoTHbie cTpyKTypbi rana aoMacoM nan riaa3MajieMMOCOM. 

XjioporiaacT coaepxraT co6pamibie b nasKH ranaKonabi — b cpeaHeM 10 nasex Ha cpei 
(cm. Ta6aHuy-BKJieiiKy, 2). Kaxcaan nasKa o6pa30Bana 2— 4 iijiotho npnxcarbiMH apyr k apyry 
TnaaKOHaaMH. HHoraa nasKH coeanHHioTCH apyr c npyroM h o6pa3yioT Donee KpyiiHbie 
KOMiiaeKCbi, b KOTopbix mhcjio THaaKonaoB MOxeT aoxoaHTb ao 8. B cTpoMe xjiopoiuiacTa 
npncyTCTByeT mhoto phGocom, a TaKXce BCTpesaioTCH KpaxManbHbie 3epna (3—10 na cpe3) h 
3aeKTpoHHo-naoTHbie raoGynbi. XjioponaacT OKpyx<eH poBHoii o6ojio4koh. 

Kaxotan KaeTKa HMeer b ochobhom oann nnpeiiOHa, anuib H3peaxa BCTpesaioTCH 
KaeTKH c aByMH nnpenonaaMH h 6oaee. CTpoMa nHpeHonaa, KaK npaBnao, riaoTHee 
cTpoMbi xaoponaacTa. rinpeiiona HMeeT tjtpai'MeHrapoBaHHyio oGKaaaKy H3 3—5 Kpax- 
Maabiibix 3epeH, cHapyxra OKpyxceHiiyio nasKaMH H3 ranaKonaoB xjiopoiuiacTa, sacra 
KOTopbix noaxoaHT k oGicnaaKe h upoiiHKaeT b Hee (cm. TaGanuy-BKaenKy, 3). OanaKo b 
CTpoMe nnpeiioHaa BbiHBaeiibi iiHiiib oanHosiibie ranaKOHabi, KOTopbie npoxoaxT b 
ochobhom b oaHoii naocKocTH. ripn aeaeiiHH KaeTKH nnpenoHa, no Bceii BnanMOcra, 
o6pa3yeTca de novo (cm. TaGaHiry-BKaeiiKy, 4 , 5 ). 

CrarMa pacnoaaraeTca b nepncjjepHsecKOH sacra xaoponaacTa, OTaejieHa ot ero 

oGoaOHKH HeCKOJIbKHMH THJiaKOHaaMH H COCTOHT H3 OflHOIt) pnaa 3JieKTpOHHO-naOTHbIX 

raoGya. 

ilapo oGbimio jiexcHT b nepeaHeM KOHue kjictkh (cm. TaGanuy-BKaenKy, 2). Baoab 
aaepnoii oGohoskh oGnapyxraBaeTcn lunpOKHii, nnoraa nosra ciijioujhoh o6oaoK KoitaeH- 
cnpoBaHHoro xpoMaTHiia, b nyKneonna3Me npncyTCTByiOT MHorosHcaeiiHbie xpoMarano- 
Bbie nibiGKH (cm. Ta6aHuy-BKaeiiKy, 2, 6). TaKoe aapo, corjiacuo KnaccncjtHKauHH, pajpa- 
GoTanHoii T. B. CeaoBoii (1989), caeayeT oTHecTH k caoxraoMy xpoMoueHTpnsecKOMy 
THiiy opraHH3auHH. ilaepHan o6oaosKa sacro o6pa3yeT HHBarnHauHH (cm. TaGanuy-BKaeii- 
Ky, 6). rioaoGHoe HBaenne luhpoko paciipocTpaneno cpean Boaopocaeii pa3JiH4Horo 
CHC'reMaTHMecKoro noaoxceHHH, oGHapyxraBaiomHX seprai cneuHajiH3auHH, h oGbisno 
npnyposeHo k nasaay aeneHHH aapa (Tippit et a!., 1975; Schornstein, Scott, 1982; Triemer, 
1982; Broadwater, Scott, 1983; Scott, 1983; Spector, 1984; Motomura, Sakai, 1985; Scott, 
1986). HapbiiuKO naoTHoe, KOMnaKTHoe, HHoraa b HeM pa3aHsaiOTca 6oaee nan MeHee 
TeMHbie 30Hbi. riopbi BCTpesaioTca peaKO. 

XlnKTHOcoMbi pacriojioxceiibi npenMymecTBeHno B6an3H aapa h coctoht H3 6— 8 ynao- 
meHHbix LtHCTepH h MHorosncaeHHbix ny3bipbKOB. 

MnToxoHapHH HMeioT naoTHyio CTpoMy h Gecnopnaosno opneHTnpoBaHHbie naacran- 
saraie KpncTbi (cm. TaGanuy-BKaeiiKy, 2). 

B KJiet Kax C. novae-angliae iiomhmo coKparaTeabiibix BaKyoaeii, KOTopbie pacnoao- 
xceiibi oKoao GaiaabHbix Tea, oGnapyxceiibi BaKyoan eme 4 thiiob: 1) aaeKTpoHiio-npo- 
3pamibie, 2) c sneKTponno-naoTHbiM coaepxcnMbiM, 3) c 3aKpy4eiiHbiMn MeMGpaHaMH 
BuyTpn, 4) c MeMGpaHaMH h saeKrpoHHO-naoTHbiM coaepxcnMbiM. 

KaK OTMesaaocb Bbiine, naM He yaaaocb BCTpeTHTb rannsHbie aaa xcn3HeHHoro Ltwxaa 
Chlorococcum HenoaBHXuibie BereTaTHBHbie KaeTKH h anaanocnopbi. B MtrrepHHCKHx 
KaeTKax o6pa3yeTca no 4 30ocnopbi, hto owenb xapaKTepHo h ana Chlamydomonas, KaK 
OTMesajiH Archibald h Bold (1970), oiiHCbiBaa stot bhu, 
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3oocnopbi HccjieaoBaHHbix hsmh bhaob xnopoxoxxa xapaxTepH3yK>Tca nByxcnoiiiioii 
oGonoMxoii: Hapyxaibiii caoii o6mmho coctoht H3 Hepeayiomnxcsi cy6i.eaHHHLt, noa hhm 
y noaaBaaiomero 6ojibiiJHHCTBa BnaoB pacnoaaraeTca saexTponiio-nnoTiibiii caoii (Kohc- 
TaiiTHHOBa, 1991). OaHaxo 3 BHaa, b tom anone Chlorococcum novae-angliae. cocTaBJiaioT 
HcmnoHenne. B wacTHocTH, y 3Toro BHaa BMecTO MeTKoro 3jieKTponno-njioTnoro caoa 
o6pa3yeTca pbixabiii tjtnGpnJinHpHbiii caoii, y apyrax BnaoB noao6nbiii caoii BcrpeMaerca 
HCKaiOMHTeabHo b BereTaTHBHbix xaeTxax. 

Caoii, coctobiuhh H3 nepnoanuHO aepeayiomHxcB cyG-beanHnu, xapaxTepeH ana 
noaBHXHbix xaeTOK mhoi’hx npeacTaBHTejieii BoabBoxcoBbix h xaopoKOKKOBbix (Roberts 
et al., 1972; Schnepf et al., 1976; Deason, Schnepf, 1977; Miller, 1978; Domozych et al., 
1981). Hexoropbie aBTopbi (Domozych et al., 1981) oTMeaatoT HeoattopoaHocTb stoto 
cnoa, BttyTpeHHBB aacTb KOToporo OTnnnaeTca no xnMnnecxoMy cocTaBy ot iiapyxoioii h 
paccMaTpHBaeTCH xax nepexoaiiaa k caeaytomeMy BHyTpeHHeMy caoto. 

HeTKO BbipaxceHHbiii snexTpoHHO-nnoTHbiii cjioii OTcyrcTByeT y mhoihx MOttaaitbix 
3eaenbix Boaopocaeii, b tom ancae h y nexoTopbix BnaoB poaa Chlamydomonas , ho 
xapaxTepeH ana xaopoKOKKOBbix Boaopocaeii, HanpnMep Pediastrum (Gawlik, Millington, 
1969), Scotiellopsis (Puncocharova, Kalina, 1981), Scenedesmus (Burzyk, 1973; Nilsham- 
mer, Walles, 1974), Chlorella (Atkinson et al., 1972), npnneM on aBnaeTca ochobiioh 
aacTbto Tax na3biBaeMoii TpnaaMeajiHpHoii CTpyKTypbi xneTonnoii oGojiomxh (KoiiCTaHTn- 
HOBa, 1995). B to >xe BpeMa b oGononxax Chlorococcum novae-angliae, xax h y 
BoabBoxcoBbix, saeKTpoHHO-naoTHbiii caoii He Bbipaxcen. 

y 6oabLunncTBa nccaeaoBaunbix bhbob xnopoxoxxa na onpeaeaeHHbix 3Tanax >kh3- 
HeHHoro UHKjia, a HMenno nocae oct3hobkh 30ocnop, b oGononxe noaBJiaeTca Tpeinii 
tJtHGpnnnapHbiii caoii, KOTopbiii b npouecce pocTa xneTOx yronmaeTca b pa3Hoii CTeneHH 
y pa3anHHbix BnaoB. OTanaHTeabHoii oco6eHHocTbto C. novae-angliae aBnaeTca to, hto 
3Tot caoii npncyTCTByeT na BceM npoTaxeHnn >xn3HeHHoro unxna, b tom ancae n b 
30ocnopax, npn stom coxpaHaeTca b Hen3MennoM Bnae (KoiicTaitTHHOBa, 1991). TaxnM 
o6pa30M, ecan y GoabiunHCTBa BnaoB Chlorococcum oGojioaxa na npoTS)xenHH >xn3Hen- 
noro UHKjia npeTepneBaeT 3naanTeabHbie H3MeiieHna, to y C. novae-angliae oHa npaxTii- 
aecKH ocTaeTCH HeH3Mennoii, xax h y bhaob poaa Chlamydomonas (Roberts et al., 1972; 
Matsuda, 1988). 

flna xaopoKOKKOB xapaxrepiibi nnpenonabi co cnaotuHoii, HMeiomeii nepcjtopaunn 
KpaxMaabHoii oGxnaaxoii h oannoaHbiMH TnaaKonaaMH b CTpoMe. H3 22 nccaeaoBaunbix 
BnaoB 4 cocTaBasnoT ncxmoneHne, b tom ancae n C. novae-angliae (CeaoBa, KoncTaiiTH- 
noBa, 1994). rinpenona co CTpyKTypnoh opraiiH3auneii, xax y C. novae-angliae, a HMeimo 
c cjtparMeHTnpoBaHHoii xpaxManbHoii oGxnaaxoii n oanHoanbiMH TnaaKonaaMH b CTpoMe. 
BCTpeaaeTCB n y nexoTopbix BnaoB xaaMnaoMOiiaabi (Boaanna, 1996). 

no CTpoeiiHio xaoponaacTa BHflbi poaa Chlorococcum npaKTnaecKH tie oTanaatorca 
ot BnaoB poaa Chlamydomonas (Ettl, 1976). 

CTHTMa, onncaHHaa y Chlorococcum novae-angliae, npncyma, xax npaBnao, npeacTa- 
BHTeaaM Bcero OTaejta Chlorophyta (Dodge, 1973; CeaoBa, 1977). 

OcoGenHOCTn )KH3neHHoro unxna, a HMeHHo OTcyTCTBne xapaxTepHbix ana xnopoxox¬ 
xa HenoaBHXHbtx BereTaTHBHbix xaeTox n anaaHocnop, a Taxxce CBoeo6pa3ne yjibrpacT- 
pyxTypbi oGoaoaxn n nnpeiionaa Chlorococcum novae-angliae, oGHapyxcnBaiomnx aepTbi 
cxoacTBa c TaxoBbiMn Boaopocaeii poaa Chlamydomonas, aaioT ocHOBaHne ana nepecMOT- 
pa cncTeMaTHaecxoro nonoxeiina aamioro Bnaa n nepeHecenna era b cocraB poaa 
Chlamydomonas. 

Chlamydomonas novae-angliae (Arch, et Bold) Konstan. comb. nov. — Chlorococ¬ 
cum novae-angliae Arch, et Bold, 1970, in Phycol. Studies. 11. Univ. Texas Publ., 
N 7015 : 35, fig. 2, 65. 
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EoTammecKnii hhcthtjt rionyMeHo 7 II 1997 

hm. B. JI. KoMapoBa PAH 
CamcT-rieTepSypr 


SUMMARY 

Ultrastructural investigation of Chlorococcum novae-angliae has revealed that the structure of 
the cell wall and pyrenoid of this species is strikingly different from that of other species of 
Chlorococcum and similar to that of the species of the genus Chlamydomonas. These characters and 
the peculiarities of the life cycle give grounds to revise the systematic position of this alga and to 
place it in the genus Chlamydomonas. 

Chlamydomonas novae-angliae (Arch, et Bold) Konstan. comb. nov. — Chlorococcum novae- 
angliae Archibald et Bold, 1970, in Phycol. Studies 11, Univ. Texas Publ., N 7015 : 35, fig. 2, 65. 
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MOPOOJIOrHHECKHE OCOEEHHOCTH IIEPEXOflA 300CII0P 
B BErETATHBHEIE KJIETKH Y HEKOTOPMX 
KOKKOHflHEIX 3EJIEHEIX BOflOPOCJIEH ( CHLOROPHYTA) 

O. V. GAVRILOVA, E. E. RUDANOVA. THE MORPHOLOGICAL PECULTARITIES 
OF THE TRANSITION OF THE ZOOSPORES TO THE VEGETATIVE CELLS 
IN SOME COCCOID GREEN ALGAE 


MeTOflOM CKamipyiomeii aneKTpoHHoii mhkpockohhh H3yMeHbi Mop<J)OJiornHecKHe oco6ennoCTn nepexoaa 
3oocnop B BereTaTHBHoe coctohhhc b 2kh3hchhom urncie 3 bhaob 3ejieHbix KOKKOHanbix Boaopocjreii Bractea- 
coccus minor, Spongiochlnris typica, Parietnchloris alveolaris (Nenchloris alveolaris). rioKa3aHO, hto npouecc 
octbhobkh 3oocnop conpoBO)xaaeTca BT9rnBanneM xayrHKOB h HMeeT cboh ocoSchhocth y Bcex 3 bhaob. 
OScyxcaaeTca cB93b ocoSchhoctch aannoro npouecca c yabTpacipyKTypnbi m CTpoeHHeM 3oocnop. 

3oocnopbi 3eneHbix KOKKomtHbix Bonopocneii o6nanaiOT nsyMsi rnanKHMH xryrHKaMH 
(Starr, 1955; Trainor, McLean, 1964; Friedmann, Ocampo-Paus, 1965). 

HccnenoBaHHfl nocnenHHX necaTWieTHH, npOBeneHHbie c npHMenenHeM anexTpoHHO- 
MHKpOCKOHHHeCKHX H 6HOXHMHHCCKHX MeTOflOB, I10Ka3aJIH, HTO fleTaJIH OpraHH3atIHH 
300cnop b npenenax toiacca Chlorophyceae MOiyr cymecTBeHHO BapbHpoBaTb, b tom HHcne 
BecbMa BapHa6enbHbi neTanH cTpoeima xryTHKOBoro annapaTa. 

BHyrpH toiacca Chlorophyceae onwcaHbi 3 THna xryTHKOBOro annapaTa: «xjiaMH- 
flOMOHaflHbiii» — co CMemeHHeM 6a3anbHbix Ten «no nacOBOH cTpenice»; «ynbBOBbin» — 
co CMemeHHeM 6a3ajibiibix Ten «npOTHB nacoBOH CTpenKH» h xryTHKOBbin annapaT 
6e3 BbipaxeHHoro CMemeHHa h c napannenbHo pacnonoxtemibiMH 6a3anbHbiMH TenaMH 
(O’Kelly, Floyd, 1984; TpOMOB, TaBpHnOBa, 1986; Kouwets, 1991a, b). 3HaneHHe 3 thx 
pa3nHHHii nna cncTeMaTHKH 3eneHbix Bonopocneii no chx nop aBnaeTca npenMeTOM 
nncKyccHH. 

CncTeMa 3eneHbix Bonopocneii HeonHOKpaTHO nonBepranacb peBH3HH pa3nHHHbiMH 
anbronoraMH, 6paBiiiHMH 3a ocHOBy tot HnH hhoh KpHTepHii, HanpHMep KonHnecTBO anep 
b BereTaTHBHbix KneTKax (Ettl, Komarek, 1982), oco6chhocth KneTOHHoro mticna (Sluiman 
et al., 1989), oco6chhocth cTpoeHna 300cnop (Watanabe, Floyd, 1989, 1992; Deason et 
al., 1991). 


6 BoTaHHwecKHfi acypHiui, N? 7, I99S r. 
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M3yHeHne KaeTOanoro unicaa oGbimio orpaHHHHBaeTca nponeccaMH cnoporeHe3a h 
MHT033. O BaxiieiimeM 3Tane XH3Hennoro limcna — nepexoae 300cnop b BereTaTHBHoe 

COCTOBHHe-HMOOTCB JIHIHb OTpbIBOHlIble CBefleHHB. flaHHble 06 OC06eiIHOCTaX 3THX 

npoueccoB no3Bo;iHjiH 6bi 6oaee nerKO pa3ipanHMHTb cjjHaeTHHecKHe rpyimw h nocTpoHTb 
6ojiee api-yMeHTHpoBamiyio cHCTeMy kokkohahmx 3ejieHbix Boaopocjieii. 

MaTepHaa h MeioaHKa 

Hcno;ib30Bajin nncTLie Kyjibrypbi Parietochloris alveolaris (Bold) Watanabe et Floyd 
(Neochloris alveolaris ), Spongiochloris typica Tranor et McLean, Bracteacoccus minor 
(Chod.) Petrova H3 KoaaeKUHH jiaOopaTOpHH MHKpo6nonorHH EHOjiorHMecKoro naynHO- 
HcCiienoBaTejibCKoro HHCTHTyTa C.-IleTep6yprcKoro rocyaapcTBeHHoro yHHBepcHTeTa 

(cnery). 

Bee Kyjibrypbi BbipamHBanH iia epeae N" 1 (fpOMOB, 1965) upH HenpepbiBiioM 
ocBemenHH 2000 jik h reMnepaType 25 °C. Jlna wtayKiuiH MaccoBoro Bbixoaa 30ociiop 
5-cyT04iibie Kyjibrypbi, Bbipamemibie Ha arapH30BamioH epeae, ocTopoauio 3anHBaiiH 
XHaxoii cpeaoii h noMemann b TeMHOTy iia 12—18 n iipn reMnepaType 20 °C. 3oocnopbi 
cKatuiHBanHCb b BepxHeM cnoe JKHaKOCTH, KOTOpbiii Hcnoab30BanH ana axcnepHMenTa. 

OcTaHOBKy 300cnop na6aioaaj!H npn ocBemeiiHH cycneH3HH 30ocnop b Haiuxe FleTpH 
aaMnoii HaKanHBaHna c HHTencHBHocTbK) 100 Br • m 5 /c. 

B MOMeHT OCTaHOBKH KJieTKH CjjHKCHpOBajlH 1 %-IIbIM 3a0ycj3epeHHbIM paCTBOpOM Os0 4 
b cooTHOLiieHHH 1 : 1 no o6beMy. CycneH3Hio nepeHocHaH b ueiiTpHcJjyry, b npo6npKH, Ha 
aHO KOTopbix 6biao noao>KeHO noKpoBHOe ctckjio, h ueiiTpHcjtyi'HpOBariH b TeHeime 15 mhh 
npH 3000 o6/mhh. 3aTeM noKpoBHbie cTeicaa c oceBiuiiM Ha hhx Mar-epHanoM OTMbiBajm 
0.05 M HaTpHH-cJjoccJjaTiibiM 6ycj)epoM (pH 7.0) h o6e3B05KHBaiH b cepHH ciihptob 
B 03pacraiomeH KOimeiiTpauHH BimoTb ao a6co;noTHOio citHpTa, npoBoamm nepe3 KpHTH- 
Hecxyio TOHKy, HaiibiaaaH 3onoTOM h npocMaTpHBajiH b cKaiinpyiomeM MHxpocKOiie 
Hitachi-300. 


Pe3yabTaTbi h o6cy*aeHHe 

Ha6aioaeHHa Ha CBeToonTHnecKOM ypoBHe noKa3aan, hto 300cnopbi Bcex BHaoB npH 
nepexoae b BeieTaTHBiioe cocroaHHe aayTHKH He or6pacbiBaioT. HcHe3HOBeHHe xoyTHKa 
b pe3ynbTaTe BTarHBanna npOHCxoaHT oneiib ObicTpo, h npocaeaHTb 3 tot npouecc He 
yaaeTca. 

3oocnopbi Parietochloris alveolaris L <epe3 15—17 mhh nocjie nK/nonenna cBera 
HaHHHaiOT BpamaTbca na obhom Mecre h nocTeiieiino OKpyniaioTca. Hepea 20—25 mhh 
ohh ocTaHaBjiHBaiOTca, h xryTHK HCHe3aeT BCKOpe nocjie ocraHOBKH. 

y 30ocnop Bracteacoccus minor H3MeneiiHe aBHJKeiiHa b aamibix ycaosnax 3KcnepH- 
MeiiTa npOHCxoaHT yxe nepe3 10 mhh, h kjictkh iiohth cpa3y ocTaHaBJiHBaioica. B btot 
MOM eHT ohh yxe HMeiOT cJjopMy, xapaxTepiiyio aaa BereTaTHBHbix kjictok. B ot.hhhhc ot 
Parietochloris alveolaris aBHxymneca acryiHKH BHaitbi eme 5 — 7 mhh, 3aTeM hx xoae6a- 
HHa npexpamaiOTca, h mojkho OTMeTHTb nocTeneimoe yxoponeHHe aaHHbi aayTHKa. 

3oocnopbi Spongiochloris typica aOJibuue Bcex coxpanaiOT BepeTeiiOBHaHyio cpopMy 
xaeTOK h HOpMaribHoe aBH)xeHHe. OcTaHaBHHBaioTca ohh nepe3 20 — 25 mhh. nocjie 
OCTaHOBKH npOHCxoaHT OKpyraeiiHe kjictok, h eme na npoTaxeHHH 10 mhh mojkho 
na6aioaaTb nenoaBHXiibie, pacnojioxeHHbie napaaaejibHO jktvthkh. 3aTeM ohh HcneaaioT. 

H3yneHHe npouecca nepexoaa aoocnopbi b BeieTaTHBiioe cocTOaime c nOMombio 
CKaHHpyiomero MHKpocKona noKa3ano, hto nepea ocTaiiOBKOii 300ciiopbi Parietochloris 
alveolaris npeacTaBaaioT co6oii rpymeBHaHbie kjictkh h, no Bceii BHaHMocTH, hmciot 
6HaaTepanbHyio chmmctphio (Ta6ji. 1, 1 ). Ba3anbHbie Teaa pacnojiaraiOTca b xopomo 
BbipaxeHHoii naiinaae. yron Meamy iihmh cocTaBaaeT 180° (Ta6a. 1, 1 ). 

nocjie OCTaHOBKH 3aaHHii KOiieu kjictkh Bee 6oabme OKpyraaeTca, xayrHKH 3iiaHH- 
TejibHO yKOpanHBaiOTca, a ocHOBaima xryTHKOB OKa3biBaiOTca pa3iieceHHbiMH (ra6a. I, 2). 
McTOHHeHHe >KryrHKa na Koime, xapaKTepHoe aJia Bcex 3eaeHbix Boaopocaeii, coxpanaerca 
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BruiOTb ao MOMeHTa BTarHBaHHH xrymxa (Ta6a. I, 3). riocae Hcne3HOBeHH5i xiyraxoB 
nannaaa coxpanaeTca aoaroe BpeMa (Ta6a. I, 4). 

3oocnopa Bracteacoccus minor HMeeT BepeTenoBHanyic cf)opMy, a«a xryrnxa c 
napaaaeabHO pacnoaoxemibiMH ociiOBaHnsiMH, Mexay xoronbiMH BHaiia oaHa H3 aByx 
coxpaTHTeabHbix Baxyoaeii (Ta6a. II, 1). CoxpaTHTeabHbie Baxyoan ncnesaioTao ocTaiiOB- 
xh. Ha 3toh cTaaHH xaeTxa cjropMnpyeT BbipocT Ha 3aaneM xoime, Beposmio, CBinaHHbiii 
c nepeMemeHHeM opraneaa (Ta6a. II, 2). K MOMeHTy ocTanoBXH coxpaHneTca riapaaaeab- 
Hoe pacnoaoxeHHe ocHOBannii xrymxoB, a hx xoiium cTaHOBaroa TyiibiMH. riocae 
ocTaHOBXH HaGaioaaioTCfl oxpyraue xaeTXH c yxoponeHHbiMH xiyrnxaMH. Ha noBepxnoc- 
th BHaen xaDaxTepHbiii peabecjj (Ta6a. II, 3), xoTopbifi cJjopMHpyioT pacnoaoxemibie noa 
MeM6oaHofc axcoHeMbi. Moxho npeanoaoxnTb, hto 3aecb aeHCTBHTeabHO npoHcxoaHT 
BTarHBaHHe xryrnxoB HenocpeacTBeHHO noa MeM6paHy xaeTXH 6e3 napyrneiiHa cTpyxTypbi 
axcoHeMbi. 

3oocnopbi Spongiochloris typica hmciot BepeTenoBHanyio cfDopMy xaeTXH, 6a3aabHbie 
Teaa pacnoaaraiOTca noa yraOM, 6an3XHM x 180°, Mexay hhmh aexaT coxparaTeabHbie 
Baxyoan (Ta6;i. Ill, 1). HenocpeacTBeHHO nepea ocTaHOBXon nponcxoanT peayxnna na- 
nnaabi, xryrnxH naomo npnxaTbi apyr x apyry, coxpaTHTeabHbie Baxyoan coxpaHsnoTca 
(Ta6a. Ill, 2). B momcht ocTanoBxn cjropMa xaeTxn CTaHOBHroa 6oaee oxpyraoii, 6a3aab- 
Hbie Teaa pacnoaaraioTca nonm napaaaeabHO, aanna xiyraxoB yMeiibiuaeTca, a xonubi 
nx no-npexHeMy 3aocTpeHbi (Ta6a. Ill, 3). Tynbie xomibi xrymxoB HaGaioaaiOTca Toabxo 
y coBepuieHHO xpyrabix xaeTOx c pOBHoii noBepxHOCTbio. 

Bee 3 H3yneHHbix Bnaa Boaopocaeii hmoot cxoaHbin xH3HeniibiH unxa, hx pa3MH0- 
xenne nponcxoanT c noMOmbio 30ocnop nan anaaHOcnop. Ho na yabTpacTpyxTypHOM 
ypOBne 3th Boaopocan hmciot cymecTBeHHbie pasanana, b H3CThocth b cTpoeHHH 
xryTHXOBoro annapaTa. 

fleTaan nHToaorn4ecxoio CTpoenna Spongiochloris typica b ueaoM cooTBeTCiByioT 
CTpoennio, xapaxTepHOMy aaa xaacca Chlorophyceae. Ba3aabiibie Teaa xryTHXOB opneH- 
THpOBanbi noa yraOM 180° apyr x apyry h Haxoa»Tca b cJjHxcHpOBannoM noaoxeHHH. Ohh 
HMeioT aGcoaioTHyio opneiiTauHio «no nacoBOH CTpeaxe», 6e3 cymecTBennoro nepexpbi- 
Banna. flBa napbi MHxpoTpy6onxoBbix xopeuixoB pacnoaaraioTca xpecTOo6pa3no, hto b 
ueaoM xapaxTepHO aa« «xaaMHaoMOHaanoro» Tnna CTpoenna xrymxoBOro armapaTa 
(Gavrilova, Gromov, 1991). 

CTpoeHne 30ocnop Parietochloris alveolaris HMeeT 3iiaHHTeabHbie otjihhhb ot cTpo- 
enna, Tnnn4Horo aaa Boaopocaeii xaacca Chlorophyceae s. str. (fpOMOB, FaBpnaoBa, 
1987). Ea3anbHbie Teaa xrymxOB o6pa3yiOT Tynofi yroa, cnabiio CMemeHbi OTHOcHTeabHO 
apyrapyra h nepexpbiBaioTCfl npn6;iH3HTeabHO Ha 1/3 aamibi. ^KrymxoBbiH annapaT HMeeT 
aGcoaioTHyio xoHcJjHrypanHio «npOTHB nacoBOH CTpeaxH». OcuoBaHHa 6a3aabHbix Tea 
HenocpeacTBeHHO xonTaxTHpyioT c BHeumeH MeM6paHOH aaepHOH oGoaonxn. 

CTpoeHne xryTHXOBoro annapaTa Bracteacoccus minor b ueaoM cooTBeTCTByeT cxe.Me. 
xapaxTepHOH aaa noaBHXHbix xaerox Boaopocaeii xaacca Chlorophyceae, oaHaxo 3aecb 
Ha6aioaaeTca paa oco6eHHOCTeii. Ea3anbHbie Teaa pacnoaaraioTca napaaaeabHO apyr apyry 
h CTporo 3ac|)HxcHpOBaHbi. JKryTHXOBbiH annapaT HMeeT aGcoaioTHyio xoHcjjHrypannio «no 
nacOBOii CTpeaxe» (fpOMOB, FaBpnaoBa, 1986). 3oocnopbi Taxoro Tnna, rio-BnaHMOMy, 
BCTpenaioTca epean 3eaeHbix Boaopocaeii aocTaroHHO peaxo, h Taxne BHaw paccMaTpn- 
BaiOTca xax npeacTaBHTean OTaeabHoii MaaoH3yHenHoii cbnaoreHeTHHecxoii amiHH. 

Pe3yabTaTbi iiauinx nccaeaoBaHHii noxa3aan, hto Toabxo aaa 3oocnop Bracteacoccus 
minor HaGaioaaeTca hcthhhoc bth rHBaHne xrymxa. Ilpn stom He nponcxoanT pa36opxn 
axcoHeMbi, h xrymxn BTarnBaiOTca b xaeTxy, coxpaHaa xapaxTepHoe aaa hhx napaaaeab- 
HOe pacnoaoxeHHe. 

y Bracteacoccus minor sa po naxoanTca oneHb 6an3xo x nOBepxHOCTH. J3e3HHTerpanna 
axcoHeMbi HannuaeTca, iio-BHanMOMy, nocae HapyuieHna xoiiTaxTa 6a3aabHbix Tea c 
aapoM. 3oocnopbi poaa Bracteacoccus 6an3xn no CTpoenmo x TaxoBbiM poaa Dictyoch- 
loris (Kouwets, 1991a). Y BereTaTHBHbix xaerox Dictyochloris fragrans Vischer et Starr 
npncyTCTByioT ueHTpnoaH b HHTepcj3a3e. UeHTpnoaaMH nepBoro aeaeHHa cayxaT 6a3aab- 
Hbie Teaa xrymxoB, MnrpnpyiomHe x aapaM, a npn BTfliHBaHHH axconeMbi coxpaHaioTca 
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CBH3KH Me)Kfly 6a3anbHbiMH TenaMH (Kouwets, 1991b). Cyna no nonyneHHbiM HaMH 
/iaHHMM, TpaHccjDopMauHH 3oocnop Bracteacoccus minor b BereTaTHBHbie xneTKH H/ieT 
cxofliibiM o6pa30M. Ba3ajibHbie Tena He TepaiOT napannenbHoro pacnojioxeHHa h nepe- 
MemaioTca BMecTe c aKCOheMOH Brny6b kjictkh b CTOpOHy sinpa. Ha ochobc cxoncTBa ynb- 
TpacTpyKTypbi 300cnop h mhto33 6bino npennoxeHO BbinenHTb ponw Bracteacoccus h 
Dictyochloris b OTnenbHoe ccmchctbo (Kouwets, 1994). Cxojjctbo npouecca TpaHccjDop- 
MauHH 300cnop Taxxe CBHneTenbCTByeT o tfinneTHHecKOH 6jih30cth 3thx ponOB. 

JXiia Spongiochloris typica, aBnaiomeroca TunnHHbiM npencTaBHTeneM Knacca Chlo- 
rophyceae, Bepoarao, xapaKTepeH npouecc pa36opKH axcoHeMbi. Taxoro pona TpaHCtfiop- 
MauHH nOJJBHXHblX KJieTOK B XH3HCHHOM UHKJie, nO-BHflHMOMy, BCTpeHaiOTCfl JIOCTaTOHHO 
nacTO. Tax, HanpHMep, npouecc pa36opxn axcoHeMbi non MeM6panon HaGmonancn jyia 
ooMHueTOB cJ}HJioreHeTH4ecKH nanexo OTCTOameii ot 3eneHbix Bonopocneii rpynnbi (Hol¬ 
loway, Heath, 1977). AxcOHeMa npn 3tom TepaeT CBa3b c 6a3ajibHbiMH TenaMH. Cpenn 
3eneHbix Bonopocneii pa36opxa axcoHeMbi Ha6nK>nanacb y 300cnop Protosiphon hotryoides 
(Kiitz) Klebs (Kouwets, Schaaf, 1992), Hyrodictyon reticulatum (L.) Lagerh. (Marchant, 
Pickett-Heaps, 1972). Cyttb6a 6a3ajibHbix Ten npn 3tom 6biBaeT pa3HOii: jih6o ohh 
MHrpupyioT k anpy h npeBpamaiOTca b ueiiTpHOJin nepBOro MHT03a (Protosiphon hotryo¬ 
ides), nu6o pa36upaioTca BMecTe c axcOHeMOH, a ueHTpuojiH cjDOpMHpyioTca de novo 
(Hydrodictyon reticulatum h Protosiphon gelatinosa). O tom, 4 to nponcxonuT c 6a3anb- 
iibiMH TenaMH Spongiochloris typica, moxho 6yneT cynHTb nnuib nocne TmaTenbHbix 
HCCneuOBaHHH yjIbTpaTOHKHX Cpe30B. 

y Parietochloris alveolaris, 3aHHMaiomero no CTpoeHHio 30ocnop oco6oe nonoxeHHe, 
Tax)Ke npoucxoflHT pa36opxa axcoHeMbi non MeM6panoii xneTKH, ho b ot/ihhhc ot Spongi- 
ochloris typica nonroe BpeMa coxpaHaeTca nanHJina, b KOTopon pacnojiaraeTca anpo. 
Ba3anbHbie Tena 300cnop Parietochloris alveolaris HenocpencTBeHHo HaxojinTca Ha BbipocTe 
anepHon MeM6paHbi, h npencTaBnaeTca BepoaTiibiM, hto ohh He TepaioT CBOeii cBa3H c anpoM. 

flonoxeHHe ponOB Spongiochloris h Parietochloris b o6meii CHCTeMe 3eneiibix 
Bonopocneii aBnaeTca nHcxyccHOHHbiM. HccnenoBaHHe npoueccoB TpauccjDOpMauHH 300 - 
cnop b XH3HeHHOM uHKne, b oco6eHHOCTH cynb6bi 6a3anbHbix Ten, H03B0nHT 6onee 
o6ocHOBaHHo cynHTb o cJ}HnoreHeTHnecKOH 6nH30CTH ponOB. 

BbipaxaeM rny6oxyio 6naronapHOCTb B. M. AHnpeeBOH (BoTaHHnecKHH HHCTHTyT 
hm. B. Jl. KoMapOBa PAH) 3 a pan cymecTBeHHbix 3aMeHaHHii h nononHeHHii b xone 
nonroTOBKH pyKonncn. 
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CaHKT-rieTep6yprCKHH rocyaapcTBennbiii yHHBepcmeT riojiyveno 25 VII 1996 


SUMMARY 

Using SEM the transformation of zoospores during the life cycle of three species of coccoid 
green algae was investigated. The process of transition from the motile cells to the vegetative coccoid 
cells in Bracteacoccus minor (Chod.) Petrova, Spongiochloris typica Tranor et McLean, Parietoch- 
loris alveolaris (Neochloris alveolaris ) (Bold) Watanabe et Floyd was described. It was shown that 
the zoospores do not lose their flagella. Only in Bracteacoccus minor pulling in the axonema without 
its disorganization was detected. During transformation of zoospores in Spongiochloris typica and 
Parietochloris alveolaris disorganization of flagellar apparatus occurred near the plasma membrane. 
The possible role of the characteristic features of the life cycle in the systematics of coccoid green 
algae is discussed. 
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K OJIOPE JIHCTOCTEEEJIbHbIX MXOB (MUSCI) 
nOJIYOCTPOBA KAMHATKA 

V. Ya. CHERDANTSEV A, S. V. OSIPOV. ON THE MOSS ( MUSCI) 
FLORA OF KAMCHATKA PENINSULA 


ripHBeaeH aHHompoBaHHUn cmicox 106 bhroe mxcb, OTHOcauwxca k 70 poaaM h 30 ceMeiicTBaM. 16 biuob 
yKa3biBaiOTCa ana KaMnaTKH BiiepBbic. 


B nepBoii ny6.nnKaLuiH rio mxrm KaMnaTKH, noHBHBttie-iicH b nanane XIX b. (Wahlen- 
berg, 181 l),*on5t noityocTpopa yKa3bisa.Tca 31 bha. CnycTa 6ojtee neM craneTHe ynacTHHKH 
IIlBeacKO-KaMHaTCKOH aKcneaHttHH (1920—1922 rr.) coOpatiH 6o;ibiuyK> KOJi/ieKiiHio 
mxob. no MaTepwajiaM 3toh 3Kcne,uHunH noflBHJiacb cTaTba E. Melin (1924), b KOTOpofi 
ony6;iHKOBaHO 13 bhaob ccjwrHOBbix mxob, a TpeMa roaaMH n03)Ke Bbiuuia pa6oTa 
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rl. N r 'Ciier (1927), conepxamaa 96 bhaob nncTOCTe6enbHbix mxob, 6onee nonoBHHbi H3 
KOTopbix 6bi;m yKa3aHbi ana KaMHancn BnepBbie. CnycTa MHOrne roabi H. Persson (1970) 
npoBe.i peBH3Hio bruob, ony6jiHKOBaHHbix Moeller, a Taxxe o6pa6oTan KonnexnHio mxob, 
coopaHHyio R. Malaise na KaMnance ncwnHee. B pe3ynbTaTe Persson (1970) BbisiBHn 
26 bhjob nHCTOCTe6enbHbix mxob, paHee HeH3BecTHbix ana KaMnancH, a 4 Bona HCKmonnn 
Kax oiuh6o4ho yxa3aHHbie. Ilo MaTepwanaM KaMnaTCKOii axcnenHuHH 1908—1909 rr. 
.1. M. CaBHH (1932) oiiy6nmcoBana «<Pnopy TOpcJjaiibix mxob KaMnaTKH», b KOTopoii 
nonpo6HO paccMaTpHBaeTca 27 bh,uob cc^arnoBbix mxob. B apyrofi pa6oTe (CaBHn, 1934) 
aana MOHOipacJjHnecKaa o6pa6oTxa 5 ceMeficTB nHCTOCTe6enbHbix mxob, coaepxamwx 
24 BHaa. B 1990-e roabi noaBHnocb necxonbico oyGnmcaunn (Bon, Ky3bMHiia. 1991; 
BbioHOBa, 1991; HepHaabeBa, 1995, h ap.), 3iiaHHTenbno aonojiHHBuuHX CBeaeHHa o 
BHaoBOM cocTaBe mxob aToro pernoHa. Tax, b CTaTbe f. B. BbioHopon (1991) H3 106 BHaOB 
34 paHee He npHBonnnHCb ana KaMnaricH, a b pa6oTe H. B. HepnanbeBOH (1995) H3 
173 BHaOB 53 yxa3aHbi ana KaMnancH BnepBbie. B nacToamee BpeMa no uyGnmcanHsiM 
ana nonyocTpoBa H3BecTiio CBbiuie 270 bhuob nncTOCTe6enbHbix mxob. 

B ociiOBy Hameii pa6oTbi nonoxenbi MaTepnanbi, co6paimbie aBropaMH, a Taxxe 
He6onbiuHe c6opbi Jl. A. MeaBeaeBOii h eaHHHHHbie o6pa3ubi, co6paHHbie apyi'HMH 
KonjieKTOpaMH. OnpeneneHHe BbinonHeHO B. 51. MepaaimeBOH. 

nvHKTbi cGopa MaTepnana, naTbi cGopa, KoaaeKTopbi. 

1 — 56° 33' c. ui., 161° 15' b. a., 500—800 m Haa yp. m., K»KHbiH cioioh By.iKaHa IIlHBejiyM. 17— 
21 VII 1995. C. B. Ochiiob. 

2 — 56° 25' c. in., 161° 15' b. a., 50 m Han yp. m., y aopora Kjiiohh—Y cTb-KaMMaTCK. 16 VII 1979, 
B. ft. Hep.’ianueBa. 

3 — 56° 20' c. iu., 160° 50' b. a., 10—100 m Haa yp. m., OKp. noc. Kjiiohh, 15—18 VII 1979, B. Si. Hep- 
Aanucea. 

4 — 56° 03’ c. ui., 159° 51' b. a., 50 m HaA yp. m„ oxp. noc. Ko3bipeBCK, 21—22 VII 1979. B. Si. 4epaaH- 
neBa; 22 IX 1979, A. fl. neByc. 

5 — 56° 02' c. in., 159° 02' b. a., 300 m Haa yp. m., oxpecTHOcTH HCTOHHHKa «47-ii km». 25 VII 1979, 
B. SI. 4epnaHneBa. 

6 — 56° 02' c. in., 160° 00' b. a., 150 m Haa yp. m„ inneinj) 3anaaHoro citnoHa KjnoHeBCKoii rpynnbi 
ByaKaHOB, 22 VII 1995, C. B. OcHnoB. 

7 — 55° 57’ c. in., 159° 46' B. a., 50 m Haa yp. m., b 15 km k roty ot hoc. Ko3bipeBCK, 23 VII 1979, 

B. Si. 4epaaHneBa. 

8 — 55° 56' c. m., 158° 41' b. a., oxp. noc. 3cco, 27 — 29 VII 1979, B. Si. 4epaaHueBa (Sa — 700 — 
1600 m Haa yp. m., ceBepo-3anaanbm cioioh Ko3bipeBCKoro xpeGTa; 86 — 450—550 m Haa yp. m., ao.iHiia y 
BnaaeHHH p. YxcHHaH b p. BbicTpan). 

9 — 55° 46’ c. ui., 160° 15' b. a., 1000—1050 m Haa yp. m., kukhuh cioioh ByaxaHa Toa6aHHHCKan conKa, 
10—13 VII 1995, C. B. OcHnoB. 

10 — 55° 41' c. in., 160° 14' B. a., 1000 m Haa yp. M., KnKHbiii cioioh By.iKaHa Ton6aHHHCKan conxa, 
CKaoiibi h noaiioiKHe ByaKaiiHHecKHX xonycoB «ceBepHoro npopbma» H3BepjKeHiisi 1975 r., II VII 1995, 

C. B. OcnnoB. 

11 — 53° 17' c. in., 158° 14' b. a., 50—100 m Haa yp. m., oxp. noc. KopaxH, 4 VIII 1979, B. Si. 4epaan- 
neBa. 

12 — 53° 15' c. in., 158° 44’ b. a., noaHOiKHe ByaxaHOB KopsiKCKaa conKa h ABaHHHCKaa conxa, 
26 VII 1985, B. Si. 4epaaHueBa. 

13 — 53° 11’ c. iu., 158° 23' b. a., 15 — 100 m Haa yp. m., oxp. r. Eih3obo, 12 VI 1958. 28 VI 1960, 
K. H. OrenaHOBa; 12 VII 1979, B. Si. 4epaaimeBa. 

14 — 53° 05' c. in., 158° 41' b. a., 200 m Haa yp. m., oxp. r. rieTponaBaoBCK-KaMHaTCKHii, Geper Chhhh- 
khhoio 03epa, 30 VII 1995, C. B. OcnnoB. 

15 — 52° 58' c. in., 158° 1 5' b. a-, 15 — 50 m Haa yp. m., oxp. c. napaTyiiKa, 3 VIII 1979, B. Si. 4epaaH- 
neBa. 

16 — 52° 58’ c. ui., 158° 49' b. a., 5 m Haa yp. m., OKp. r. neTponaBaoBCK-KaMHaTCXHii, ocTanen y XaaaK- 
Tbipcxoro nasnxa, 30 VII 1995, C. B. Ochiiob. 

17 — 52° 49’ c. ui., 156° 12’ b. a.. 5—50 M Haa yp. m„ oxp. noc. ycTb-EonbinepeuK, 7—8 VIII 1979. 
Jl. A. MeaBeacBa. 

18 — 52° 44' c. in., 158° 11' b. a., 150 m Haa yp. m., aonnua p. FlapaTyHKa, 27 VII 1995, C. B. OcHnoB. 

19 — 52° 39' c. ui., 158° 15’ B. a., 300 m Haa yp. m., BepxoBbH p. BHaiona, y Boaonaaa b OKp. noc. Poahh- 
KOBbiii, 29 VII 1995, C. B. OcHnoB. 

20 — 52° 35' c. in., 158° 00’ B. a., 1100 m Haa yp. m., Kanbaepa ByaKaHa ropeabiii, 28 VII 1995, 
C. B. Ochiiob. 

21 — 52° 30' c. in., 158° 10' b. a., 1000 m naa yp. m., oxp. noc. MyrHOBCKHii, 27 — 28 VII 1995, 
C B. OcHnoB. 
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flanee npHBeaeH cncTeMaTHnecKHH cnHcoK, BKmonaiomHH b ce6a 106 bhaob, othocb- 
mHxcsi k 70 poaaM h 30 ceMeficTBaM. 16 BnaOB ana n-OBa KaMnaTKa yKa3biBaioTca 
BnepBbie (OTMeneiibi 3Be3aonKoii). LjHcjDpaMH yKa3aHbi nyHKTbi c6opa. 

Sphagnaceae 

Sphagnum compactum DC. 8a: na cbipoM nyry. 

S. girgensohnii Russ. 8a: Ha noHBe b nncTBeHHHHHHKe, KaMeHHo6epe3HHKe h Keapo- 
BOCTaaHHHHHKe; 86: Ha noHBe b KeapOBOCTnaHHHiiHKe BaonHHe peKH; 9: Ha cbipoii cKane 
y pynba. 

S. squarrosum Crome. 8a: b cyxoM pycae pynba. 

S. warnstorfii Russ. 8a: Ha Jiyiy. 

Andreaeaceae 

Andreaea nivalis Hook. 20: Ha ByaKaHHnecKOii naBe. 

A. rupestris Hedw. 8a: na KaMHe cpeaH KaMeHHCTOii poccbinw, Ha cxane b KaMemio- 
6epe3HHxe. 


Tetraphidaceae 

Tetraphis pellucida Hedw. 7: Ha niHaOH apeBecHHe b 3eaeiiOMOimiOM enbHHKe; 8a: 
na riiHaoH apeBecHHe b KaMeiiHo6epe3HHKe. 

P o ly t r i c hac e ae 

Bartramiopsis lescurii (James) Kindb. 19: na 3aaepH0BaHH0M ynacTKe CKajibi. 

Oligotrichum hercynicum (Hedw.) DC. in Lam. et DC. 8a: Ha KaMHe na BepuuHHe 
ropbi; 17: Ha o6ohhhc aopora; 21: na necxe y peKH. 

O. parallelum (Mitt.) Kindb. 19: Ha 3aaepHOBannoM ynacTKe cxanbi. 

Pogonatum dentatum (Brid.) Brid. 1: Ha KaMHe Ha 6epery 03epa h na necnaHO-nbine- 

BaTbix omoxeHHax cpeaH ByaxauHnecKOH nycTbiHH; 17: na noHBe b cbipoii TyHape; 20: 
Ha nOHBe b MOxOBo-TpaBHHO-KycTapiiHHKOBOH TyHape. 

P. urnigerum (Hedw.) P. Beauv. 3: Ha o6ohhhc necHOii aopora; 11: Ha noHBe; 13: na 
nonBe; 15: na cbipoM ayry, Ha o6onnHe aoporH, na BcnaxaHHOii noHBe b nHTOMiiHKe; 17: 
na nOHBe b cbipoii TyHape. 

Polytrichastrum alpinum (Hedw.) G. L. Sm. 1: Ha noHBe b TpaBsiHO-KycTapHHHKOBOM 
xaMeHHo6epe3HHKe; 3: na noHBe b oabxOBHHKe; 4: Ha rannoH BanextHHe b aenenoMouuHOM 
enbHHKe; 6: na cbipoM KaMHe h na noHBe y pynba b necy; 7: Ha CKane b enbHHKe; 8a: na 
3aaepH0BaHH0M ynacTKe cxanbi b KaMeniio6epe3HHKe, na noHBe b KeapOBocTnaHHnnHKe, 
Ha nyry; 16: Ha 3aaepiiOBaHHOM ynacTKe cKanbi; 17: Ha noHBe y pexH; 19: Ha 3aaepno- 
BaiinoM ynacTKe cxanbi. 

Polytrichum commune Hedw. 5: Ha noHBe b peaxocTOHHOM nncTBen hhhhhkc; 7: ita 
nonBe b 3eneHOMOuuHOM enbHHKe. 

P. juniperinum Hedw. 2: Ha rHHnofi BanextHHe b nHCTBeH hhhhhkc; 3: Ha o6onHHe 
aoporH h Ha nonBe b pa3iioTpaBHOM KaMeiiHo6epe3HHKe; 4: Ha nonBe b TpaBanoM nncTBeH- 
HHHHHKe; 10: Ha necnaito-KaMeHHCTbix oraoxteHnax cpean BynKaHHnecKOii nycTbiHH. 

P. longisetum Sw. ex Brid. 13: Ha nonBe. 

P. piliferum Hedw. 1: Ha necnaHO-nwaeBaTbix OTaoxteHHax h Ha KaMHe cpean 
ByaKaunnecKOH nycTbmn; 4: Ha o6HaxeHHOH nonBe b 6epe3iiaKe; 5: na KaMiie b 
jiHCTBeHHHniiHKe; 8a: cpean KaMHeii Ha BepuuHHe ropbi; 9: Ha ByaKaiiHnecKon 6oM6e 
anaMeTpOM 6mhb cbipofi aox6nne cpeaH ByaxaHnnecKOH nycTbiHH; 10: na necnano-Ka- 
MeHHCTbix OTaoxeHHax cpeaH BynKaHHnecKOii iiycrbrnn; 14: na KaMHe y 03epa; 20: na 
KaMiie cpean BynKaHHnecKon nycTbiHH, Ha nonae b MOXOBO-TpaBaHO-KycTapttnnKOBOH 
Tynape; 21: na nonBe b KaMenncTon moxoboh TyHape. 
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P. sexangulare Brid. 9: Ha cbipofi cicajie y pynba; 21: Ha noHBe b KaMeHHCTOfi moxoboh 
TyHflpe. 


Ditrichaceae 

Ceratodon purpureus (Hedw.) Brid. 1: Ha necnaHO-nbUieBaTbix OTnoxeHHsix h Ha 
xaMHe cpeflH BynKaHHHecKofi nycTbiHH; 6 : Ha noHBe h Ha cupOM xaMHe y pynba b necy; 
8a: Ha cTBone Pinus pumila b KenpOBOCTJiaHHHHHKe; 86: Ha noHBe b jiHCTBeHHHHHHKe; 9: 
Ha BynicaHHHecKOH 6 om6c ^HaMeTpOM 6 m h Ha necnaHO-KaMeHHCTbix OTnoxeHHsix cpettH 
ByjiKaHHHecKOH nycTbiHH; 10: Ha necnaHO-KaMeHHCTbix otjioxcchhbx cpenH BynKaHHHec- 
KOfi nycTbiHH; 21: Ha noHBe b cbipofi moxoboh TyHnpe, Ha xaMHe h na necxe y peKH. 

Distichium capillaceum (Hedw.) B. S. G. 8a: Ha xaMiie cpe^H KaMeHHCTOH poccbinn; 
9: Ha cbipofi cxane y pynba, Ha BynKaHHHecKofi 6 om6c nnaMeTpOM 6 m cpettH BynKaHH- 
HeCKOH nycTbiHH. 

Saelania glaucescens (Hedw.) Broth. 6: Ha noHBe y pynba b jiecy. 

Bryoxiphiaceae 

Bryoxiphium norvegicum (Brid.) Mitt. 6: Ha cbipoM xaMHe y pynba b necy. 

Dicranaceae 

Arctoa fulvella (Dicks.) B. S. G. 8a: Ha xaMHe cpenn KaMeHHCTOfi poccbinn; 21: Ha 
HOHBe B KaMeHHCTOH MOXOBOH TyHflpe H B Cbipoii MOXOBOH TyHflpe. 

Dichodontium pellucidum (Hedw.) Schimp. 8a: Ha 3a,aepHOBaHHOM ynacTKe CKajibi. 
Dicranella palustris (Dicks.) Crundw. 21: Ha noHBe b cbipoii moxoboh TyHnpe. 

* Dicranodontium denudatum (Brid.) Britt. 8a: Ha 3anepHOBaHHOM ynacTKe cKaiibi b 
K ettpOBOCTJiaHHHHHKe. 

Dicranoweisia crispula (Hedw.) Lindb. 8a: Ha xaMHe Ha BepuuHHe ropbi. 

Dicranum angustum Lindb. 8a: Ha Jiyry, Ha noHBe b KenpOBOCTjiaHHHHHKe. 

D. bergeri Blandow. 8a: Ha nyry. 

D. congestum Brid. 1: Ha cbipux necnaHO-niHHHCTbix omoxeHHax cpettH BynKaHH- 
necKOH nycTbiHH. 

D. elongatum Schleich. ex Schwaegr. 9: b cbipofi HacKaiibHOfi TyHnpe y pynba. 

D. majus Sm. 1: Ha noHBe b TpaBHHO-KycTapHHHKOBOM KaMeHHo6epe3HHKe. 

D. scoparium Hedw. 19: Ha 3aaepHOBaHHOM ynacTKe CKaribi. 

Kiaeria starkei (Web. et Mohr) Hag. 21: Ha noHBe b cbipofi moxoboB TyHnpe. 
Oncophorus wahlenbergii Brid. 6: na OLUKypeHHOM 6peBHe h iia noHBe y pynbs b necy. 

* Rhabdoweisia crispata (Dicks.) Lindb. 8a: Ha 3aaepHOBaiiHOM ynacTKe CKaitbi b 
KaMeHHo6epe3HHKe. 


Schist ostegaceae 

Schistostega pennata Hedw. 8a: Ha 3ajtepHOB3HHOM ynacTKe CKajibi b KaMeHHo6epe3- 
HHKe. 


Fissidentaceae 

Fissidens bryoides Hedw. 6: Ha cbipOM xaMHe y pynba b necy. 

Encalyptaceae 

* Encalypta ciliata Hedw. 8a: na 3auepHOBaHHOM ynacTKe CKaitbi b KaMeimo6epe3HHKe. 

* E. rhaptocarpa Schwaegr. 9: Ha noHBe b TpaBBHO-KycTapHHHKOBofi TyHape, na 
ByjiKaHHnecKofi 6oM6e nwaMeTpoM 6 m cpenn BynKaunnecKofi nycTbiHH. 
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P ottiaceae 


Bryoerythrophyllum recurvirostrum (Hedw.) Chen. 6: Ha cbipOM KaMHe y pynba b necy, 
86: Ha Jiyry; 16: Ha CKane. 

Oxystegus tenuirostris (Hook, et Tayl.) A. J. E. Smith. 6: Ha cbipoM KaMHe y pynba 
b flecy. 

Tortella fragilis (Hook, et Wilson) Limpr. 12: Ha noHBe b KycTapHHHKOBOH TyHflpe. 

* Tortula mucronifolia Schwaegr. 86: Ha nyry. 

T. ruralis (Hedw.) Gaertn. et al. 8a: na noHBe cpeflH KaMHeir Ha BepiuHiie ropbi; 13: 
Ha noHBe b K-ycTapHHHKOBOH TyHflpe. 

G rimmi a c e a e 

Racomitrium canescens (Hedw.) Brid. 1: Ha necnaHO-nbi/ieBaTbix omo)KeHHax cpeflH 
BynKaHHHecKOH nycTbiHH; 8a: Ha 3aflepHOBaHHOM KaMHe Ha BepuuHHe ropbi; 9: b cbipoii 
HacKajibHOH TyHflpe y pynba, b cbipofi nox6Hiie h Ha necHano-KaMeHHCTbix oraoxeHHux 
cpeflH ByflKaHHHeCKoii nycTbinw; 10: Ha necnano-KaMeHHCTbix oTfloxeHHsix cpeflH ByflKa- 
HHHeCKOH nycTbiHH. 

R. fasciculare (Hedw.) Brid. 14: Ha KaMHe y 03 epa. 

R. lanuginosum (Hedw.) Brid. 8a: Ha flyry, Ha KaMHe cpeflH KaMeiiHCTOH poccbinH; 9, 
10: Ha necHaHO-KaMeHHCTbix OTAOxeHHax cpeflH ByflKaHHHecKoii nycTbiHH. 

Schistidium apocarpum (Hedw.) B. S. G. 8a: Ha 3aflepHOBaHiiOM ynacTKe CKajibi b 
KaMeHHo6epe3HHKe. 


Funariaceae 

Funaria hygrometrica Hedw. 86: Ha noHBe b flOAHHe peKH. 

Splachnaceae 

* Tetraplodon urceolatus (Hedw.) B. S. G. 8a: Ha noHBe cpeflH KaMeHHCTOH poccbinH. 

Bryaceae 

Bryum capillare Hedw. 9: Ha cbipoii cxaite y pynba. 

B. palescens Schleich. ex Schwaegr. 9: na necnaHO-KaMenHCTbix OTnoxeHHax cpeflH 
ByflKaHHHecKoii nycTbiHH. 

Leptobryum pyrifarme (Hedw.) Wils. 6: Ha CbipoM KaMHe y pynbs b necy. 

Pohlia andrewsii Schaw. 10: Ha necnaHO-KaMeHHCTbix OTfloxennax cpeflH ByflKariH- 
HecKoit nycTbiHH. 

P. cruda (Hedw.) Lindb. 1: na necnaHO-nbifleBaTbix OTflOJKeHHax cpeflH ByjiKaHHHec- 
koh nycTbiHH; 6: Ha CbipoM KaMHe h Ha noHBe y pynba b necy; 86: Ha flyry b flOAHHe peKH; 
9: Ha cbipofi CKajre y pynba; 19: Ha 3aflepHOBaHHOM ynacTKe cKaflbi. 

P. longicollis (Hedw.) Lindb. 8a: Ha KaMHe cpeflH KaMeriHCToii poccbinH, Ha 3aflep- 
HOBaHHOM ynacTKe CKaflbi b KaMeHHo6epe3HHKe; 9: Ha cbipoii cKane y pyHba; 10: na 
necHaHO-KaMeHHCTbix OTfloxeHHax cpeflH ByflKaHHHecKoii nycTbiHH. 

P. nutans (Hedw.) Lindb. 1: Ha necnaHO-nbifleBaTbix OTflO)KeHHax cpeflH ByriKaHHHec- 
koh nycTbiHH; 86: Ha noHBe bAHCTB eHHHHHHKe; 10: Ha necnaHO-KaMeHHCTbix OTAO)KeHHax 
cpeflH ByAKaHHHecKOH nycTbiHH. 

P. wahlenbergii (Webr. et Mohr) Andrews. 21: na KaMHe y peKH, Ha noHBe b cbipoii 
moxoboh TyHflpe. 


Mn iaceae 

* Mnium marginatum (Dicks.) P. Beauv. 6: Ha CbipoM KaMHe h Ha noHBe y pyHba b 
flecy. 
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Plugiomnium acutum (Lindb.) T. Kop. 3: Ha noHBe b 6ejio6epe3HHxe; 86: Ha Jiyry; 
11: Ha noHBe b HBitaxe, na o6na>xeHHOH noHBe na cxnoiie x pexe; 13: na 3aflepnoBaHiiOM 
ytacTxe cxa/ibi. 

P. cuspidatum (Hedw.) T. Kop. 2: Ha noHBe b hbhhxc, Ha xoMJie Betula platyphylla 

B JlHCTBeMIHHHHKe. 

P. ellipticum (Brid.) T. Kop. 5: Ha noHBe b cbipoM jiHCTBeHHHHHHxe; 86: Ha 3a60.no- 
neHHOM 6epery pynba. 

P. medium (B. S. G.) T. Kop. var. medium. 13: Ha 6epery pynba. 

P. medium var. curvatulum (Lindb.) T. Kop. 8a: b cyxOM pycne pynba. 

Rhizomnium nudum (Britt, et Williams) T. Kop. 19: na xaMiie b 3 apocnax onbxoB- 
HHXa. 

* Trachycystis flagellaris (Sull. et Lesq.) Lindb. 16: na 3ajtepHoaaHHOM ytacTXe 
cxanbi. 


A u lac o mni ace a e 

Aulacomnium palustre (Hedw.) Schwaegr. 8a: b pycne pynbH. 

A. turgidum (Wahlenb.) Schwaegr. 8a: na CbipoM jiyry, Ha cxane na BepiuHne ropbi; 
20: Ha noHBe b MOxoBO-TpaBHHO-xycTapiiHHXOBOH TyHnpe. 

Meesiaceae 

Paludella squarrosa (Hedw.) Brid. 5: Ha noHBe b CbipoM 6aryjibHHKOBOM jiHCTBemiHH- 
HHxe; 13: Ha ctfiarHOBOM 6ojioTe. 


Bartramiaceae 

Bartramia ithyphylla Brid. 8a: Ha 3aaepH0BaHH0M ynacTxe cxajibi b xaMenno6epe3HH- 
xe. 

B. pomiformis Hedw. 6: na CbipoM xaMHe y pynba b jiecy; 8a: iia 3anepnoBaHitOM 
ynacTKe cxanbi b xaMeHH06epe3HHxe; 11: Ha noHBe; 18: Ha cxane. 

Philonotis caespitosa Jur. Schimp. 21: Ha noHBe b cbipoii moxoboh ryHape. 

Ortho trie ha ceae 

* Amphidium lapponicum (Hedw.) Schimp. 8a: na 3aaepH0BaiiH0M ynacTxe cxanbi b 
KaMeHHo6epe3HHKe; 9: na cbipofi cxane y pynba. 

Orthotrichum ohtusifolium Brid. 4: na HHXHeii nacTH CTBojia Populus tremula b 
6epe3HHKe; 6 : Ha ouixypeHHOM 6peBHe y pynba b jiecy; 86 : Ha HHJxneii tacTH CTBojia 
Populus suaveolens b TonojieBHHxe. 

* O. pylaisii Brid. 86: Ha hhxhch nacTH CTBona Salix sp. b HBiinxe. 

O. sordidum Sull. et Lesq. 2: Ha hhxhch nacTH CTBOJia Betula sp. b 6epe3Hsixe; 3: na 
cyxocToiiHOM cTBOJie Betula ermanii b xaMeiiHo6epe3HHxe; 5: Ha cyxocToitHOM CTBOJie 
Betula sp. b jiHCTBeiiHHHHHxe, Ha hhjkhch nacTH CTBojia Chosenia arhutifolia b noiiMe; 
86: Ha hhxhch nacTH CTBojia Populus suaveolens b TonojieBHHxe; 11: na HHXHeii nacTH 
CTBona Salix sp. b HBHsixe. 


Cl imaei a ceae 

Climacium dendroides (Hedw.) Webr. et Mohr. 6: Ha noHBe y pynba b Jiecy; 86: Ha 
Jiyry b aojiHHe pexw; 9: na noHBe b TpaBsmo-xycTapHHHXoBOH Tyunpe. 

Theliaceae 

* Myurella tenerrima (Brid.) Lindb. 9: Ha cbipofi cxane y pynba. 
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Leskeaceae 


Leskea polycarpa Hedw. 21: Ha KaMHe y peKH. 

Leskeella nervosa (Brid.) Loeske. 15: Ha HH*neH nacTH cTBOJta Alnus hirsuta b noti.Me. 

Thuidiaceae 

Abietineiia abietina (Hedw.) Fleisch. 85: na jiyry b jroJiHHe peKH. 

Heterocladium dimorphum (Brid.) B. S. G. 8a: Ha jiyry. 

Ambly s te g iac e ae 

Amblystegium serpens (Hedw.) B. S. G. 86: Ha HHauieii qacTH CTBOJta Populus 
suaveolens b TonojieBHHKe. 

Calliergon stramineum (Mitt.) Kindb. 8a: Ha cbipoM jiyry; 86: Ha necKe y peKH. 
Drepanocladus aduncus (Hedw.) Warnst. 21: na noHBe b Cbipoii moxoboh TyHjtpe. 

* Hygroamblystegium tenax (Hedw.) Jenn. 8a: Ha KaMHe b cyxoM pycjie pynba. 
Hygrohypnum ochraceum (Turn, ex Wils.) Loeske. 6: na cupoM KaMtie y pynba b Jiecy; 

21: Ha MetiK03eMHCT0-KaMeHHCTbix OTjio>KeHHax y pynba. 

Loeskypnum badium (Hartm.) Paul. 8a: Ha cupoM jiyry. 

Sanionia uncinata (Hedw.) Loeske. 1: na necnano-nbineBaTbix OTJtoKenHax cpean 
BynKaiiHHecKOti iiycTbiiiH; 6 : na nouBe h tta cbipoM KaMHe, Ha oiiiKypenHOM 6peBne y 
pynba b jiecy, ua kom;ic Alnus hirsuta y pynba; 8a: na KOMjie Betula ermanii b 
KaMetnto6epe3HHKe, Ha 3aaepHOBaHHOM KaMtie ua BepujHHe ropbi; 86: tta jiyry b ao.iHne 
peKH; 9: Ha cbipoii cKajie y pynba; 21: ua hombc b cbipoii moxoboh Tyiiape. 

Brachytheciaceae 

* Brachythecium albicans (Hedw.) B. S. G. 86: ua KOMJie Populus suaveolens b 
TOHOJ teBHHKe. 

* B. plumosum (Hedw.) B. S. G. 6: ua CbipoM KaMHe y pyqba b ;iecy. 

B. reflexum (Starke) B. S. G. 12: Ha noHBe b Tytiape h b 3apocuax ojibxoBHHKa. ua 
jiyry; 16: Ha CKajie; 19: Ha KaMiie b 3apocjiax ojibxoBHHKa. 

B. starkei (Brid.) B. S. G. 8a: tia hombc b KeapoBOCTJiaHHmiHKe; 19: Ha KaMHe b 
3apocjiax ojibxoBHHKa. 

Eurhynchium pulchellum (Hedw.) Jenn. 6: Ha noHBe y pynba b Jiecy. 

Plagiotheciaceae 

Plagiothecium cavifolium (Brid.) Iwats. 6: ua CbipoM KaMHe y pynba b Jiecy; 86: ua 
jiyiy b aojiHiie peKH; 9: Ha cbipoii CKajie y pyqba. 

P. denticulatum (Hedw.) Schimp. in B. S. G. 8a: Ha 3ajtepnoBaHHOM yqacTKe cxaibi; 
19: Ha CKajie. 


Hypnaceae 

Herzogiella adscendens (Hedw.) Iwats. et Schof. 19: Ha CKajie. 

* Hypnum bambergeri Schimp. 8a: Ha 3aaeptiOBatiHOM KaMtie cpejm KaMeHHcroii 

pOCCblllH. 

H. hamulosum B. S. G. 19: tia CKajie. 

* Isopterygiopsis mulleriana (Schimp.) Iwats. 9: Ha cbipoii CKajie y pynba. 

Pylaisiella polyantha (Hedw.) Grout. 13: Ha KOMjie Betula sp. b 6epe3tiaKe. 

Hy locomiaceae 

Hylocomiastrum pyrenaicum (Spruce) Fleisch. 8a: tia pa3HOTpaBHOM Jiyry. 
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Hylocomium splendens (Hedw.) B. S. G. var. splentlens. 86: na jtyry b AOjiHite peKH. 
H. splendens var. obtusifolium (Geh.) Par. 8a: Ha 3aaepnoBaHHOM KaMHe cpean 
KavieHHCTOH poccbinH. 

Pleurozium schreberi (Brid.) Mitt. 86 : Ha Jtyry b noaHHe peKH. 

Rhytidiadelphus squarrosus (Hedw.) Warnst. 86: Ha cwpoM jtyry b floanne peKH. 

Rhytidiaceae 

Rhytidium rugosum (Hedw.) Kindb. 8a: Ha k3mchhctoh noHBe Ha ayry. 

ABTopbi 6aaroaapHbi C. 10. rpHLUHHy 3a coaeitcTBHe b npoBeaeHHH noaeBbix Hccae- 
AOBaHHH b 1995 r. 

Pa6oTa BbinoaHetia npH (JtHHaHCOBOH noaaep>KKe Pocchhckoto (Jxwfla {JjyHaaMenTaab- 
Hbix HccaeaoBaHHH (npoexT 96-05-64967). 

CriHCOK aHTEPATYPhl 

Boh M. C., KynMum E. O. O ccJjarnoBbix Mxax notiyocTpoBa Ka.MMaTKa // Epnoaorna b CCCP, 
ee aocTH)KeHHfl h nepcneKTHBbi. JlbBOB, 1991. C. 35—38. 

BbKiHoea r. B. MaTepHaabi k 6pnot}uiope KaMaaTKH (3eJteHbie mxh) // Epnoaoi'H5t b CCCP, ee 
flOCTHXeHHH H IiepCneKTHBbl. JlbBOB, 1991. C. 47—51. 

Caem Jl. M. 4>aopa Top4)BHbix mxob KaMMaTKH // H3B. Eot. caaa AH CCCP. 1932. T. 30. 
Bbin. 3—4. C. 415—488. 

CaeuH Jl. M. K cjjaope mxob KaMnaTKH // CnopOBbie pacTeHHH. Tp. EHH AH CCCP. 1934. 
Cep. 2. Bbin. 2. C. 257—296. 

Mepwu)beea M. B. K cfiaope aHCTOCTe6eabHbix mxob noayocTpoBa KaMnaTKa // Eot. acypn. 1995. 
T. 80. N'j 6. C. 61—74. 

Melin E. Some information to the Sphagnum flora of Kamchatka; results of the Swedish 
Kamchatka expedition. 1920—1922 // Bryologist. 1924. Vol. 17. N 6. P. 88—90. 

Moeller H. Die Laubmoosc Kamtsehatkas // Hedwigia. 1927. Bd 67. N 1/27. S. 86—98. 
Persson H. Contribution to the bryoflora of Kamchatka // Rev. bryol. et lichenol. 1970. Vol. 37. 
N 2. P. 209—221. 

Wahlenberg G. Kamtschadalische Laub- und Lebermoose, gesammelt auf der russischen 
Entdeckungsreise von dem Herrn Hofrath Tilesius // Magazin fuer die neuesten Entdeckungen in der 
gesammten Naturkunde. Berlin, 1811. N 5. S. 289—297. 

EHoaoro-iioMBeHHbiii HHCTHTyT J1BO PAH rionyMeHo 9 VII 1997 

BnaxiKBocTOK 


SUMMARY 

The checklist of the mosses from different regions of Kamchatka peninsula includes 106 species 
of which 16 species are new for Kamchatka. 


YflK 582.32(470.325) 


Eot. xypH., 1998 r., t. 83. N» 7 


© H. H. IlonoBa 

MOXOOEPA3HME ( BRYOPHYTA ) EEJirOPOflCKOH OEJIACTH 

N. N. POPOVA. BRYOPHYTA OF BF.LGOROD REGION 


B peay.ibTaTe npoBeaeHHbix HccJieaoBaHHii c yneTOM .iHTeparypubix h repGapubix MaTepnajioB cocTaBJieH 
cnwcox Moxoo6pa3Hbix EearopoflcxoH o6ji., BiemowaiomiiH b ce6a 156 bhaob h 6 pa3HOBHflHOCTeii. flan xaxcaoro 
BHna yKa3ana MactoTa BCTpeMaeMoc™, pacnpocTpaHeHHe penxHx bhaob npomunocTpHpoBano KapTOH-cxeMoii. 
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no xapaKTepy pacTHTenbHoro noKpoBa h naHauia(J)THb]M oco6chhoctbm Ha TeppHTO- 
pHH Eenroponcxofi o 6 n. aoBonbHO hctko o 6 oco 6 naioTca: 3anaaHaa HacTb (Cynx<aHcxHH 
cjDH3HKo-reorpa(J)HHecKHH pafioH thhhhhoh necocTenu), 3aHHMaioiuaa nonorae ckjiohh 
CpenHepyccKofi bosbuhichhocth; o 6 niHpHaa BocTOHHaa nacTb (Ocxono-floHeuxHH paiioH 
thhhhhoh JiecocTenH) h KpaiiHHfl roro-BOCTOK, rae npoxonHT py 6 e>K Me>Kny necocTenbio 
h cTenHOH 3ohoh (®H3Hxo-reorpacJ)HHecxoe pauoHHpoBaHHe..., 1961). 

flaa 6 oTaHHKa Eenropoacxaa o 6 n. npeacTaBnaer oco 6 bifl HHTepec, nocxonbxy 6 accefl- 
Hbi pex CeBepcKHii floHeu h Ocxon H3aaBHa H3BecTHbi b nHTepaType xax noocxonbcxHH 
pejiHKTOBbifi pafioH. CneuHcjDHKa Kap 6 oHaTHoro cy 6 cTpaTa, niHpoKO pacnpocTpanemioro 
b aaHHOM pafloHe, HMeHyeMOM H3-3a o 6 HnHa MenoBbix o 6 Ha>xeHHH CpeaHepyccxHM 
EeaoropbeM, a Tax>xe HCTopunecKHe npHHHHbi 06 yc.n 0 BH.nH cymecTBOBauHe 3aecb CBoe- 
o6pa3Hbix pacTHTenbHbix rpynnHpoBOx — xanbuec|>HTHO-neTpo(J)HTHbix hh3koocokobo- 
npOnOMHHKOBblX CTeneft, THMbaHHHXOB, HCCOnHHKOB, nOnblHHHKOB, MenOBbIX 6 opoB c 
ynacTHeM cpenHepyccKHx SHaeMHxoB h «xnaccHHecxHx penHKTOB». 3oHanbHbifl ctchhoh 
THn paCTHTeJibtiocTH — pa3HOTpaBHO-3naKOBbie nyroBbie h THnnaxoBO-xoBbinbHbie 
CTenn — coxpaHHncn nHLUb (JjparMeHTapno b oxpaHaeMbix ypoHHmax («flMCxaa CTeub» 
UeHTpanbHOHepH03eMHoro 3 anoBenHHKa h «BefiaeneBcxaa cTetib»). flocTaTonno bcjihxh 
b EenroponcKOH o 6 n. nnomaan Boaopa3aenbHbix h HaropHbix ny 6 paB, npHHeM BecbMa 
BbicoKoro 6 oHHTeTa, 6 oraToro bhaoboio cocTaBa h cnoJKHoii CTpyxTypbi (3anoBeaHHx «JTec 
Ha Bopcicne», EexapioxoBcxHH 6 op, ypoHHiue «CTeHXH-H3ropbe» h ap.). HaanoiiMeHHbie 
Teppacbi pex 3aHaTbi HcxyccTBeHHbiMH cocHaxaMH; cneaw KopeHHbix necnanbix 6 opoB 
yuenenn nnuib b BepxneM TenennH p. CeBepcxHH floHeu h b o 6 nacTH BepxHHx nesbix 
npHTOKOB p. Ockoji. B noiiMax pex npeacTaBJieHbi onbuianHXH, ochhhhkh, hbhbkh, 
nyroBbie coo 6 iuecTBa, oaHaxo nnoiuaan hx neBenHKH. 3a6onoHennocTb TeppHTopHH 
cocTaBnaeT aecaTbie aonu npouetiTa. EonoTa npeHMymecTBeHHO hh3hhhoio THna — 
TpocTHHKOBO-KaMbiujoBbie h ocoKOBbie. C(J)arHOBbie 6 onoTa xpaiine peaxH h BCTpenaiOTca 
nHLUb Ha ioro-3anaae o 6 nacTH b aomiHe p. Bopcxnbi. 

flo HeaaBHero BpeMeHH EenropoacKaa o6ji. ocTaBanacb oaHou H3 naHMeHee H3yHeHHbix 
b 6pHonoiHHecKOM OTHOLuenHH o6nacTeii UeHTpanbuoro Hepno3eMba. B nHTepaType 
HMenncb nHLUb pa3po3Hennbie cBeaeHHa o Mxax HexoTOpbix necubix h 6onoTHbix ueH030B, 
npuneM MaTepHanbi 3th nocwnH nonymbiH xapaxTep, ne npeTeHaoBanH na nonHOry, a 
3aHacTyio h TonnocTb onpeaeneHHH. 

HaH6onbLUHH HHTepec ripeacTaBnaeT pa6oTa H. O. KaneHHHeHKO (Kaleniczenko, 
1849), b KOTopoft ana penHKTOBoro MenoBoro 6opa 6jih3 c. EexapioxoBXH (HbiHe c. Ma- 
noMHxafinoBKa) upHBoaHTca 31 BHa MOxoo6pa3Hbix. Cnucox OTnHHaeTca 6onbiuoH opH- 
rHHanbHOCTbio: aocTaTOHHO cxa3aTb, hto 15 BHaoB noxa b Eenropoacxofi o6n. noBTopno 
He HauaeHo; b to >xe BpeMa paa TpHBHanbHbix BHaoB b neM OTcyTCTByeT. BnonHe BepoaTHO, 
hto 3a 150 neT sxonorHHecxaa o6cTaHOBKa b MenoBbix 6opax CHnbHO H3MeHHnacb, ho Bee 
ace Haxo>KaeHHe Ha Kap6onaTHbix nonsax Buxbaumia aphylla, Ptilidum ciliare, Scapania 
curta, Schistostega pennata, Racomitrium canescens, Campylopus flexuosus aocTaronHo 
npo6neMaTHHHO. npu noceiueHHH toto >xe 6opa b Hanane XX b. B. H. CyxaneB (1906) 
yKa3biBaeT TOnbKO 7 BHaoB HanoHBennoro noxpoBa (Hylocomium splenclens, Ptilium 
crista-castrensis, Dicranum polysetum, Pleurozium schreberi, Abietinella abietina, Rhy- 
tidiadelphus triquetrus, Thuidium tamariscinum h ap.; nocneaHHii BHa panee nouHMajica 
BecbMa LuupoKO h, BHaHMo, OTHOCHTca HnH x T. philibertii, HnH k T. recognition). 
XapaKTepH3ya moxoboh noxpoB pacTHTejibtibix accouHauHH toto >xe 6opa, H. A. Koho- 
BajiOB (1929) riOMHMO yxa3aHHbix BHaoB OTMenaeT eiue Plagiomnium cuspidatum, Brac- 
hythecium sulebrosum ; b 6onee no3aneii pa6oTe CyxaHeB (1939) nonnepxHBaeT, hto 
moxoboh noxpoB CHnbHO aerpaanpoBan h coxpauHnca nuiiib Ha ceBepiibix neBbinacaeMbix 
cicnoHax. 

flna ocTpoBHbix ayOoBbix necoB b oxp. HaceneHHoro nyHKTa BanyflKH T. 3. TpocceT 
(1928) nepeHHcnaeT h HeKOToptie aoBonbHO o 6 biHHbie necHbie mxh — Rhytidiadelphus 
triquetrus, Dicranum polysetum, Atrichum undulatum, Climacium dendroides. CnHCOK 
17 BHaoB mxob noMemeH b cTaTbe JI. MaxcHMOBa (1939), b xotopoh onucbiBaioTca 
ocHOBHbie THnbi neca 3anoBeaHHxa «JIec Ha Bopcxne». Oanaxo, xax noanepxHBaeT caM 
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aBTop, c6opbi He Hocnan CHCTeMaTHHecKOro xapaKTepa; H3 OTHOCHTeabHO peaxHX nepe- 
4Hc:ienbi Amblystegium varium, Anomodon attenuatus, A. longifolius, Leucodon sciuroi- 
des, Thuidium philibertii. 

3,aH(J)HKaTopHbie BHflbi mxob 6 ojiOTHbix coo 6 mecTB npHBOflMTCH b HexoTopbix reo 6 o- 
TaHHHecKHX nyOauxaunax. BnepBbie oiiHcaB b 1902 r. eanucTBeHHoe b o 6 aac™ xaiox- 
BeiiHoe Oojioto b oxp. c. TpaftBopoHa, CyxaaeB (1903, 1906) otmcthji annjb najiHHHe 
ccjDarHOBoft cruiaBHHbi, ne yKa3aB BHaoBoro cocTaBa. B HacToamee BpeMsi cnjiaBHHa 6 oaora 
MoxoBaTOe, xax ero Ha3biBaioT MecTHbie >KHTeaH, npaxTHaecxn noaHOCTbio BbipaOoTaHa. 
Una XoTMbi>KCKHx OoaoT, pacnoao>xeHHbix Henoaaaexy b aoanHe p. Bopcxau, CyxaaeB 
(1903) OTMenaeT Phytidiadelphus triquetrus, Dicranum polysetum. Polytrichum sp.. 
Sphagnum sp., a ana 6 oaor aoannbi p. CeBepCKHii floHeu — Drepanocladus aduncus, 
Marchantia polymorpha, Calliergonella cuspidata. Cao>KHee BOcnojib30BaTbca MaTepna- 
ziaMH H. H. ribaBHeHKO (1958), nocxoabxy oh npHBOflHT mxh, xapaxTepHbie ana toh nan 
hhoh accouHauHH, a 3aTeM yKa3biBaeT, b xaxnx oOaacTax noaoOHbie cooOmecTBa BCTpe- 
HaioTca. Ha OoaoTax aoaHHbi p. Bopcxau h p. CeBepcxHti flonen hm yxa 3 anu Sphagnum 
obtusum, S. girgensohnii, S. palustre, S. squarrosum, S. teres, S. subsecundum, S. flexuo- 
sum. 

TaKHM o6pa30M. no aHTepaTypHbiM hctohhhk3m ao iiaLUHx HccaeaoBaHHii b 6 pHO- 
cjDaope EearopoacKoii 06 a. 6 uno H3bcctho okojio 50 BHaoB MOxoo6pa3Hbix. K coxcaaenwo. 
repOapHbix MaTepnaaoB, aoxyMeHTHpyiomHx BumenpHBeaeHHbie CBeaenHa, KpaiiHe Maao. 
HMeiOTca eannHanue c 6 opu C. B. roanubma (1961 —1963 rr.) c 6 oaoT (Bepoamo, Te ace 
XoTMbiaccKHe) H3 oxp. c. HoBoOopHcoBKH (repOapHH 3anoBeaHHKa «raaHHba ropa» h 
BoponeaccKoro rocyaapcrBennoro yHHBepcHTeTa) h n. ropimmcoro (1859 r.) H3 oxp. 
1 . HoBbiii Ockoji (KpaeBeanecKHH My 3 efl, r. Kypcx). 

n.naHOMepHbie HccaeaoBaHHa Eearopoacxofi 06 a. npoBoanaHCb hbmh b 1990— 
1996 rr. Been) oOcaeaoBaHO oxoao 60 reorpacjDHaecxHx riyuxTOB. 

Hwxe npuBo.iHTCs nepeMeiib .liiinb Tex MecTonaxoxaenHH, KOTopbie OT.iHMaioTCa iiajifio.icL' f>oian>n 11 
HHTepecHoii 6 pnoc|inopoH (cm. pncyHox): 

1 — 6o/ioto MoxoBoe, I* — oxp. c. TpartBopona («iBcuoMK a>■ HCiio.ibaOBaHbi ana o6o3iiaMenHa 6 .ih3xo 
pacno.ToateHHbix ypoMHiu); 2 — XoTMbDxcxne 6onoia b oxp. c. roaoBMimo rpaiiBopoHCxoro p-Ha; 3 — 
3aiioBeaiiiix «J]ec Ha Bopcxjie»; 4 — ypoanme Gurnee yp.) AcTpacbeBbi flpbi SopHcoBCxoro p-iia; 5 — 
oxp. c. JlMHTpneBxa; 6 — EexapioxOBCXHii 6op b oxp. c. MaaoMHxaviaoBxa tUefSeximcxoro p-iia; 7 — 
yp. abicbie Topbi UeHTpajibHoaepno3eMHoro 3anoBeaHHxa b oxp. r. ry6xmia, 7* — oxp. xyropa Bece/ibiii 
ry6xHHCxoro p-Ha; 8 — yp. JiMexaa CTenb LteirrpajibHOMepnoTeMHoro 3aii0BeanHxa; 9 — yp. TopoaHine UJaTa- 
aoBcxoro necHMMCCTBa Crapoocxo/ibcxoro p-Ha; 10 — oxp. c. HHHOBxa; 11 — yp. CTeiiXM-Hiropbe UeHTpaab- 
HOMepH03e.MHoro 3anoBenHHxa b oxp. c. riecManoe, II* — oxp. c. EenoMecTHoe HoBoocxoabCxoro p-na; 12 — 
oxp. c. HaacHHe aySanxH, 12* — yp. CBHaeHaa Topa Bojioxoiiobcxoto p-Ha; S3 — yp. ropoamiie b oxp. c. Ko- 
iion.naHOBxa; 14 — yp. EopxH-rieTpoBcxHe b oxp. c. Eopxn; 15 — yp. MenOBHiue b oxp. c. JlaBbi; 16 — 
oxp. c. PoxcaecTBeiio; 17 — yp. XCnpoB Jlor b oxp. c. KacenoBxa, 17* — oxp. c, MawipoBo Bajiyiicxoro p-na; 
18 — oxp. c. PoBeHbxH; 19 — ropoanmeHcxoe neciiHaecTBO b oxp. r. Anexceeaxa, 19* — oxp. c. SiiHXHee 
MecnoMHoe AnexceeBCxoro p-na; 20 — yp. Eo/ibmoH Jlor b oxp. c. CBHCTOBxa KpaciiHHCxoro p-Ha. 

B cnHcxe MOXoo6pa3Hbix Bearopoacxofi 06 a., BKjiioHaioiueM b ce 6 a 156 BHaoB h 
6 pa3HOBHanocTefl, o 6 ieM, pacnoao>KeHHe h HOMeHxaaTypa TaxconoB aanbi b cootbctct- 
BHH CO CIIHCxaMH aHTOLiepOTOBblX, neHeHOHHHKOB H MXOB TeppHTOpHH OblBLUerO CCCP 
(HrHaTOB, AcjDOHHHa, 1992; KoHCTaHTHHOBa h ap., 1992). flaa xa>xaoro BHaa yxa3aHa 
aacTOTa BCTpeaaeMOCTH; rr — oaeHb peaxo, r — peaxo, p — MecTaMH, fq — aacTo, 
fqq — oaeHb aacTo; aaa peaxnx h HHTepecHbix BHaoB OTMeaeHbi xonxpeTHbte MecTOna- 
xo>xaeHHa (cm. pncynox). CcbiaxH na aHTepaTypubtfi hctohhhx aaHbi Toabxo aaa BHaoB, 
OTcyrcTByioiuHx b coOcTBeHHbix c 6 opax. 

Pelliaceae: Pellia endmifolia (Dicks.) Dum. — rr, 15; P. epiphylla (L.) Corda — 
r, 11, 14. 

Jungermanniaceae: Leiocolea badensis (Gott. ex Rabenh.) Joerg. — rr, 13; 
Solenostoma pusillum (C. Jens.) Steph. (Kaleniczenko, 1849) — rr, 6; Tritomaria 
quinqiedentata (Huds.) Buch (Kaleniczenko, 1849) — rr, 6. 

Scapaniaceae: Scapania curta (Mart.) Dum. (Kaleniczenko, 1849) — rr, 6; 
S. umbrosa (Schrad.) Dum. (Kaleniczenko, 1849) — rr, 6. 
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MecTOHaxo>KiieHH5j peaKHx h Hmepecubix bhjob MOxoo6pa3Hbix b Ee^ropoacKOH o6.nacTH. 

06 b«CHeHHa b TeKCTe. 


Geocalycaceae: Chiloscyphus polyanthos (L.) Corda — rr, II; Lophocolea 
heterophylla (Schrad.) Dum. — p; L. mimor Nees. — p. 

Ptilidiaceae: Ptilidium ciliure (L.) Hampe (Kaleniczenko, 1849) — rr, 6; P. pul- 
cherrimum (G. Web.) Vain. — rr, 9. 

Porellaceae: Porella arboris-vitae (With.) Grolle (Kaleniczenko, 1849) — rr, 6; 
P. platyphylla (L.) Pfeiff. — rr, 19. 

Radulac e ae: Radula complanata (L.) Dum. — p. 

Marchantiaceac: Marchantia polymorpha L. — p. 

Ricciaceae: Riccia fluitans L. — rr, 11. 

Anthocerotaceae: Anthoceros punctatu.s L. (Kaleniczenko, 1849) — rr, 6. 
Sphagnaceae: Sphagnum centrale C. Jens, ex H. Arnell et C. Jens. — rr, /, 2; 
5. fallax (Klinggr.) Klinggr. — rr, 1. 2; S. flexuosum Dozy et Molk. — rr, 2; 5. girgen- 
sohnii Russ. (ribaBHettKO, 1958) — rr, 2; S. obtusum Warnst. (IlbaBHenKO, 1958) — rr. 
2; S. palustre L. (ribHBHeHKO, 1958) — rr, 2; S. subsecundum Nees ex Sturm — rr, 2; 
S. squarrosum Crome — r, I, 2; S. teres (Schimp.) Aongstr. ex Hartm. — rr, I, 2. 
Tetraphidaceac: Tetraphis pellucida Hedw. — rr, 3. 

Polytrichaceae: Atrichum undulatum (Hedw.) P. Beauv. — fq; Polytrichum 
commune Hedw. (rep6apHii ropHHLtKoro, KypcKHti KpaeBej. My3efi) — rr, 10; P. junipe- 
rinum Hedw. — fq; P. longisetum Sw. ex Brid — rr, 7, 2; P. piliferum Hedw. — fqq. 

Funariaceae: Funaria hygrometrica Hedw. — fqq; Physcomitrium eurystomum 
Sendtn. — p. 

Buxbaumiaceae: Buxbaumia aphylla Hedw. (Kaleniczenko, 1849) — rr, 6. 
Encalyptaceae: Encalypta spathulata C. Muell. — rr, 11, 17; E. streptocarpa 
Hedw. — rr. 11, 13, 15; E. vulgaris Hedw. — p. 

Pottiaceae: Aloina brevirostris (Hook, et Grev.) Kindb. — rr, 7*; A. rigida 
(Hedw.) Limpr. — rr, 12; Astomum crispum (Hedw.) Hampe — fq; Barbula convoluta 
Hedw. — rr, 11*; B. unguiculata Hedw. — fqq; Bryoerytrophyllum recurvirostre (Hedw.) 
Chen — r, 6, 11, 14; Didymodon fallax (Hedw.) Zander — p; D. rigidulus Hedw. — fq; 
D. vinealis (Brid.) Zander — p; Phascum cuspidatum Hedw. var. cuspidatum — p; 
P. cuspidatum var. piliferum (Hedw.) Amann — r, 16; Pottia truncata (Hedw.) Fuernr. — 
p; Pterygoneurum ovatum (Hedw.) Dix — r, 4, 12, 14; P. subsessile (Brid.) Jur. — rr. 
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4; Tortella tortuosa (Hedw.) Limpr. — rr, 20; Tortula calcicolens Kramer — fq; 
T. cartinervis (Mitt.) Broth. — rr, 7; T. mucronifolia Schwaegr. — rr, 3, 13; T. muralis 
Hedw. var. muralis — r, 16; T. muralis var. aestiva Hedw. — r, 6; T. ruralis (Hedw.) 
Gaertn. et al. — fqq; T. subulata Hedw. (Kaleniczenko, 1849) — rr, 6; Trichostomum 
crispulum Bruch in F. Muell. — r, 13, 16, 17; Weissia brachycarpa (Nees et Hornsch. 
in Nees et al.) Jur. — rr, 11. 

Grimmiaceae: Schistidium apocarpum (Hedw.) Bruch et Schimp. in B. S. G. — 
rr, 10; Racomitrium canescens (Hedw.) Brid. (Kaleniczenko, 1849) — rr, 6. 

Seligeriaceae: Seligeria calcarea (Hedw.) Bruch et Schimp. in B. S. G. — r, 6, 
12* 14, 15. 

Fissidentaceae: Fissidens bryoides Hedw. — p; F. taxifolius Hedw. — r, 3. 

Orthotrichaceae: Orthotrichum obtusifolium Brid. — r, 6, 11; O. pumilum 
Sw. — p; O. speciosum Nees in Sturm — p. 

Ditrichaceae: Ceratodon purpureus (Hedw.) Brid. — fqq. 

Dicranaceae: Campylopusflexuosus (Hedw.) Brid. (Kaleniczenko, 1849) — rr, 6; 
Dicranodontium denudatum (Brid.) Britt, in Williams (Kaleniczenko, 1849) — rr. 6; 
Dicranum polysetum Sw. — p; D. scoparium Hedw. — p; D. viride (Sull. et Lesq. in 
Sull.) Lindb. — r, 7, 10, 17; Dicranella heteromalla (Hedw.) Schimp. — r, 3; D. varia 
(Hedw.) Schimp. — fq; Orthodicranum flagellare (Hedw.) Loeske — rr, 7; O. montanum 
(Hedw.) Loeske — r, 2, 7, 11, 13; O. striatum (Schleich. ex Mohr) Culm. — rr, 7. 

Schistostegaceae: Schistostega pennata Hedw. (Kaleniczenko, 1849) — rr, 6. 

Bryaceae: Bryum argenteum Hedw. — fqq; B. caespiticium Hedw. — fqq; B. ca- 
pillare Hedw. — fq; B. creberrimum Tayl. — p; B. funckii Schwaegr. — r, 6*, 11, 15; 
B. pseudotriquetrum (Hedw.) Gaertn. et al. var. pseudotriquetrum — r, 2, 19*; B. pseu¬ 
dotriquetrum var. bimum (Schreb.) Lilj. — r, 8, 14, 18; Pohlia melanodon (Brid.) Shaw — 
p; P. nutans (Hedw.) Lindb. — p; Rhodobryum roseum (Hedw.) Limpr. — rr, 13, 15, 17. 

Mniaceae: Mnium marginatum (Dicks.) Beauv. — r, 13, 17; M. stellare Hedw. — 
r, 3, 11, 17; Plagiomnium affine (Bland.) T. Kop. (Kaleniczenko, 1849) — r, 6; 
P. cuspidatum (Hedw.) T. Kop. — fqq; P. elatum (Bruch et Schimp. in B. S. G.) 
T. Kop. — rr, 11; P. ellipticum (Brid.) T. Kop. — p; P. medium (Bruch et Schimp. in 
B. S. G.) T. Kop. — rr, 9; P. rostratum (Schrad.) T. Kop. — r, 3, 7; P. undulatum 
(Hedw.) T. Kop. — rr, 3*; Rhizomnium punctatum (Hedw.) T. Kop. — r, 3. 

Aulacomniaceae: Aulacomnium palustre (Hedw.) Schwaegr. — rr, 2. 

Timmiaceae: Timmia megapolitana Hedw. var. bavarica (Hessl.) Brid. — rr, 13. 

Climaceaceae: Climacium dendroides (Hedw.) Web. et Mohr. — r, 1, 2, 11. 

Leucodontaceae: Leucodon sciuroides (Hedw.) Schwaegr. — r, 2, 3, 6, 11. 

Anomodontaceae: Anomodon attenuatus (Hedw.) Hueb. — p; A. longifolius 
(Brid.) Hartm. — p; A. viticulosus (Hedw.) Hook, et Tayl. — p. 

Neckeraceae: Homalia trichomanoides (Hedw.) Bruch et Schimp. in B. S. G. — 
r, 11; Neckera crispa Hedw. (Kaleniczenko, 1849) — rr, 6. 

Leskeaceae: Leskea polycarpa Hedw. — fqq; Leskeeila nervosa (Brid.) Loeske — 
fq. 

Thuidiaceae: Abietinella abietina (Hedw.) Fleisch. — fqq; Thuidium philibertiii 
Limpr. — p; T. recognitum (Hedw.) Lindb. (Kaleniczenko, 1849; CyicaneB, 1939) — rr, 6. 

Amblystegiaceae: Amblystegium serpens (Hedw.) Schimp. in B. S. G. var. 
serpens — fqq; A. serpens var. juratzkanum (Schimp.) Rau et Herv. — p; A. varium 
(Hedw.) Lindb. — r, 11; Calliergonella cuspidata (Hedw.) Loeske — p, 1, 2, 11; 
Calliergon cordifolium (Hedw.) Kindb. — r, 2; Campylium calcareum Crundw. et 
Nyh. — p; C. chrysophyllum (Brid.) J. Lange — p; C. stellatum (Hedw.) C. Jens. var. 
protensum (Brid.) Bryhn ex Grout — rr, 15; Drepanocladus aduncus (Hedw.) Warnst. 
var. aduncus — p; D. aduncus var. khejfii (Schimp.) Moenk. — r, 1, 2; Leptodictyum 
humile (P. Beauv.) Ochyra — p; L. riparium (Hedw.) Warnst. — p; Sanionia uncinata 
(Hedw.) Loeske — r, 3*, 8, 11. 

Brachytheciaceae: Brachythecium albicans (Hedw.) Schimp. in B. S. G. — fq; 
B. campestre (C. Muell.) Schimp. in B. S. G. — fqq; B. glareosum (Spruce) Schimp. in 
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B. S. G. — p; B. mildeanum (Schimp.) Schimp. ex Milde — p; B. oedipodium (Mitt.) 
Jaeg. — p; B. populeum (Hedw.) Schimp. in B. S. G. — r, 11; B. reflexum (Starke in 
Web. et Mohr) Schimp. in B. S. G. — p, 3, 8, 19; B. rivulare Schimp. in B. S. G. — r, 
11; B. rutabulum (Hedw.) Schimp. in B. S. G. — p; B. salebrosum (Web. et Mohr) 
Schimp. in B. S. G. — fqq; B. velutinum (Hedw.) Schimp. in B. S. G. — fqq; Camptot- 
hecium lutescens (Hedw.) Schimp. in B. S. G. — r, 14, 17, 18; Eurhynchium hiuns 
(Hedw.) Sande Lac. — fqq; E. praelongum (Hedw.) Schimp. in B. S. G. (Kaleniczenko, 
1849) — rr, 6; E. pulchellum (Hedw.) Jenn. — p; E. striatum (Hedw.) Schimp. — rr, 7; 
lsothecium alopecuroides (Dubois) Isov. — rr, 5. 

Plagiotheciaceae: Plagiothecium cavifolium (Brid.) Iwats. — r, 3; P. denricula- 
tum (Hedw.) Schimp. in B. S. G. — p; P. laetum Schimp. in B. S. G. — fq. 

Hypnaceae: Callicladium haldanianum (Grev.) Crum — r, 2, 8, 11; Herzogiella 
seligeri (Brid.) Iwats. — rr, 2, 11; Hypnum cupressiforme Hedw. — p; H. pallescens 
(Hedw.) P. Beauv. — fqq; H. vaucheri Lesq. — rr, 11, 20; Platydictya subtilis Crum — 
p; Ptilium crista-castrensis (Hedw.) De Not (Kaleniczenko, 1849) — rr, 6, 11; Pylaisiella 
polyantha (Hedw.) Grout — fqq; Platygyrium repens (Brid.) Schimp. in B. S. G. — fqq. 

Hylocomiaceae: Hylocomium splendens (Hedw.) Schimp. in B. S. G. — rr, 5; 
Pleurozium schreberi (Brid.) Mitt. — p; Rhytidiadelphus triquetrus (Hedw.) Wamst. — p. 
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SUMMARY 

Library materials, herbarium materials and the results of personal investigations of bryoflora in 
Belgorod region in 1990—1996 were presented. The checklist includes 156 species and 6 varieties. 
The frequency of each species is also indicated. The location of rare and interesting species is shown 
on the map. 
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OOPMHPOBAHHE flHUHKJIHHECKOH CTEJlbl Y PTERJD1UM 
AQUIUNUM ( DENNSTAEDTIACEAE) 

G. M. BORISOVSKAYA, M. A. ROMANOVA. DIFFERENTIATION OF DlCYCLIC STELE 
IN PTERlimjM AQUIUNUM (.DENNSTAEDTIACEAE) 


H3yMeHO $opMHpoBaHHeflHiiHKAHMecKOH cTeabi Pteridium aquilinum. AriHKajibHaa McpHCTCMa opaaxa HMeeT 
THiiHMHyio 30HanbH0CTb. Ona 3amHiueHa uaaHKOM, b kotopom flH^xJiepeHUHpyioTca npoBOflamae TKaHH. CxoaHoe 
pacnojioaceHHe nyMKOB Banaxa u paxHca aoK33biBaeT, mto bbahk hbjihctcs 3Hmhtkom an da. Hapyxubiii xpyr 
npoBoaaiueii cHCTeMu KopHeBHiua o6pa30BaH nyMxaMH jihctobhx caejoB. JIbc ueHTpajibiibie McpHciejibi, 
paaacaeHHbie 2 aaxyHaMH, cooTBCTCTByioT aHKTHodeiie. Macao aaxyn onpeaejiaeTca (jaiaaoTaxciicoH 1/2. B 
BcpxyniKe KopHCBiuiia aaCTOBbie cacabi KOHTaKTHpyioT xax c MepacTcaaMH anKTHOCTCjibi. Tax a c jihctobbim 
caeflOM npeflbiayuxero aacra. Bo B3pocaoM KOpneBHiue KomaxTbi Mexcay MepacieaaMH Hapyxcuoro xpyra BeayT 
k H3MeHenHio MHcaa 3 thx MepacTea u iiapeHXHMHbix aaxyH Mexcay hhmh, He npnypoMeHHOMy k 3one y3aa, t. e. 
k noHBaenmo nepcJjopauHH, a MepHCTeabi napy*Horo h BHyTpeHHero xpyroB npHxoiMT b xoiiTaxT b6hh3h 30Hbi 
y3aa. 

CTe/ia Pteridium aquilinum (L.) Kuhn. OTHHaaeTca ot THnHHHoii aHKTHOCTeabi 
HajiHMHeM He oanoro, aasyx KpyroB MepHcrea. OpaaK — He eaHHCTBeiwbiii nanopOTHHK, 
npoBOflHinaa CHCTeMa KOToporo npeaCTaBaeHa HecKOJibKHMH KpyraMH npoBoaautHx TKa- 
iteii. riojiHuHKjiHHecKaa CTeaa OTMeneHa A. Tansley (1907, 1908) y nanopoTHHKOB, 
othocrluhxcr k 5 BecbMa aaneKHM apyr ot apyra ceMeiicTBaM: Mattoniaceae, Dickso- 
niaceae, Dennstaedtiaceae, Pteridaceae, Cyateaceae, a T 3 K)Ke y npeacTaBHTeaeii Kjiacca 
Marratiopsida. Tansley (1907), B. ®. Pa 3 aopcKHH (1949), D. Bierhorst (1971), 
A. JI. TaxTaa>K 5 iH (1978) oueHHBaaH noaHumoiHio KaK npoaBHHyTbiii npH3»aK, oOecne- 
HHBaiomHH ycHaeHHe npoBoaauteii (JtyHKUHH KopHeBHma. Tansley (1907) CBR3biBaa 
noaBJieHHe nojiHHHKjiHH c yBejiHHeiiHeM o&beMa anexca h anaMeTpa cepaueBHiibi, mto 
cnocoOcTBOBajio yBejiHMeHHio KOHTaKTa npoBoaautHx h iiapeuxHMHbix TKaneii. Coraacno 
rHn0Te3e E. Jeffrey (1903), hcxoahwh no cBoeMy npoHcxo>KaeHHio — iiapy>KHbiii Kpyr 
npoBoaautHx TKaueii, a BuyTpeHHne MepHcreabi o6pa30Bajincb KaK OTBeTBaeHHa MepHCTea 
Hapy>KHoro Kpyra, KOMneticnpya ocaaOaeHHe npoBoaauteii cjDynKUHH KopHeBHiua Bbime 
y3Jia BCJieacTBne oTxo>KaeHHa aHCTOBoro caeaa. 3 th MepHCTeaw BHyTpeHHero Kpyra 
Jeffrey (1903) na3Baa «KOMneHcaTopHbiMH MepHCTeaaMH». Mhchhr o nepBiiHHOCTH 
napy>KHOro Kpyra npoBoaautHx TKaHeii no othohichhio k BiiyTpeHHeMy npHaepacHBaancb 
TaK)Ke Tansley (1907) n J. Gottlieb (1959), oaHaxo ohh ne HiynaaH (JtopMHpoBaHHe CTeabi 
TaKoro THna. PbyHeHHe pa3BHTHa CTeabi cnocoOcTByeT pemeHHio Bonpoca o tom, OTpa>KaeT 
an nojiHuHKjiHMecKOe CTpoeHne npoBoaameii cncTeMbi 6 oaee bhcokhh ypoBeitb oprann- 
3aUHH HJIH RBaaeTCa JIHllIb aHai'HOCTHMeCKHM npti3HaKOM. 

CBSI3b MOHOUHKJlHHeCKOIt aHKTHOCTeabi CO CTpOeHHeM anHKaJlbHOit MepHCTeMbl H 
pa 3 BHTHeM jincTbeB noKa 3 aHa b pane pa 6 oT (Wardlaw, 1944; Meiiep, 1958; Ma, Steeves, 
1994; PoManoBa, 1997, n ap.). 3aKOHOMepHOCTH (JtopMHpoBaiiHa nonHUHKjiHMecKoii 
aHKTHOCTejibi ne HccaeaOBaHbi. rioKa 3 aHO (Gottlieb, 1958, 1959; Gottlieb, Steeves, 1965), 
mto b OHToreHe3e Moaoaoro cnopocjDHTa Pteridium aquilinum CTpoenne KopHeBHiua 
nocaeaoBaTeabHO H3MeHaeTca, npoxoaa CTaann npoTOCTeabi, CHcJtOHocTeabi, coaenocTeabi, 
MOiiomtKaHHecKoii aHKTHOCTeabi. noaBaeiine THnHHHoii aaa B3pocaoro KopneBHiua opaa- 
Ka anuHKjiHHecKoit aHKTHOCTeabi ohh OTMeHaioT nocae nepexoaa Moaoaoro cnopocjtHTa 
k naarHOTponnoMy pocTy. Gottlieb h Steeves (1965) CBR3biBaiOT noaBaeHHe BToporo Kpyra 
MepHCTea c yBeaHHeHHeM oOieMa anHKaabHoii MepncTeMbi h H3MeHeHHeM ee 30HaabH0CTH, 
npoHcxoaaiuHMH b OHToreHe3e cnopocJtHTa. 

TIomhmo Bonpoca 06 o6pa30BanHH asyx KpyroB MepHCTea ocTaeTca TaK>Ke HeacHbiM 
npoHcxo>KaeHHe TaK na3biBaeMbix nepcftopannii b HapyxtHOM Kpyre npoBoaaiueit chctcmm op- 
aaKa. Tansley (1907) h apyrne aBTopbi OTMenaan, mto KpoMe aHCTOBbix aaKyH y HeKOTopbix 
nanopoTHHKOB (HanpHMep, Polypodium, Asplenium h ap.) HMeioTca nepcJtopauHH — napeH- 
xHMiibie pa3pbiBbi b npoBoaameM Koabue, He npHypoMeHHbie k 30He y3aa. 
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Ka>xaaa ocoOb Pteridium aquilinum npeacTaBaaeT co6oh CHdeMy c:io>kho paiBe:.- 
nemibix non3eMHbix naarnoTponiibix no6eroB. BbiaeaaioT 3 rana no6eroB opaaxa. pai 
HaiOlltH.XCa MOpcJjOaOI'HMeCKH H cjDyHKUHOHajIbHO, — KOpOTKHe, aaHHHbie H IipOMe>K\TOH- 
Hbie (Watt, 1940, 1967; Dasanyake, 1960; O’Brien, 1963; Ulopmia, 1981, h ap.i. 
H. H. UIopHHa (1981) OTMenaeT, mto KopoTKtte noOern pe3KO npeo6aaaaioT b xoaHneci- 
BeHttoM OTHOnieHHH h necyT 95—100 % Bcex Baft aaHHoft oco6h. OcoOeHitocTb anmiiibix 
noOeroB coctoht b tom, hto ohh He HecyT HHCTbeB h cjiy>KaT ana pacceneHHa oco6h. 
Gottlieb (1958, 1959), Gottlieb h Steeves (1965) bmbbhjih, hto Mononoii cnopocjDHT ao 
o6pa30BanH5t 8-ro nHCTa o6naaaeT opTOTponttbiM paaHanbHO-CHMMeTpHnHbiM neBeTBa- 
ujhmch KoptteBHmeM, h TOJibKO uocne nepBoro BeTBJietiHa ero KoptteBHma iiepexoaaT k 
naarHOTponHOMy pocTy. 

Flo ttaOaioaeiiHflM W. Troll (1937), A. Watt (1940), T. O’Brien (1963), xa>xnoe H3 
KoptieBHm oxeroano bctbhtcb. BeTBJteHHe xopHeBHtn Pteridium aquilinum paaoM aBTopoB 
(Troll, 1937; Gottlieb, 1958; Bierhorst, 1971; Ogura, 1972) ortHcaHO xax naxoTOMHae- 
CKoe, OflHaKO H. T. Cepe6paxoB (1952) h UIopHHa (1981) chht3iot ero 6oKOBbiM. no 
onHcaHHBM Troll (1937) h UIopHHOft (1981), y Pteridium aquilinum, xax npaBHJio, na 
KaxeflOM H3 KOPOTKHX KOpHeBHLU OKerOflHO HMeeTCa HO OflllOH cjDOTOCHHTe3HpyiOmefi Bafte. 
Baftsi noaBnaeTca Han nOBepxHOCTbto noHBbi o6biHiio Ha 3-ft ron, a HHOraa nepe3 4—8 aeT 
nocae ee 3aao>xeHHa (Dasanyake, 1960; O’Brien, 1963; Watt, 1967; UIopHHa, 1981). 3a 
3to BpeMH Hecymee Baftio xopHeBHine MO>xeT pa3BeTBaaTbca 2—3 pa3a, Tax hto y 
ocHOBaHHa pa3BHBaioineftca «yanTXH» na xopHeBHtne Bceraa HMeeTca nexoTopbift 3anac 
anexcoB h 3anaTxoB Moaoabix Baft, xoropbie Hepa3aHHHMbi MopcJtoaorHHecxH h Ha3bma- 
toTCfl «noHxaMH» (Watt, 1967; UIopHHa, 1981). W. Hagemann (1976) onncbiBaeT hhcto- 
pacnoao>xeHHe xax rpe6eHHaToe. OnaaoTaxcnc opaaxa — 1/2. Heo6biHHO noao>KeHHe 
yaHTOx Moaoawx Baft no othoujchhio x pacryuteft Bepxyuixe no6era: ohh 3aBepnyrbi tie 
x anexcy xopHeBHtna, xax y 6onbiiiHHCTBa nanopoTHHXOB, a b npoTHBonoao>KHOM 
HanpaBaeHHH (Espagnac, 1960; Hagemann, 1976). 

npoBOflamaa CHCTeMa B3pocabix xopHeBHtn Bcex 3 THnoB npencraBaeHa MepHCTeaaMH, 
pacnoaoxceHHbiMH b aBa xpyra h pa3nenemibiMH asyMa iiapaanenbHbiMH Ta>xaMH cxaepeii- 
xHMbi (Ogura, 1972). 2 6oaee xpynitbte MepHCTenbi o6pa3yiOT BityTpeHHHft xpyr, a 5—9 
6oaee Meaxnx — Hapy>KHbift. Bo BHyTpenneM xpyre c aopcaabHoii CTopoitbt iiaxoanTCa 
npaMaa MepHCTeaa, a c BeHTpaabttoft — 6oaee H3omyraa. C aopcaabHoii cTopotibt b 
itapy>KHOM xpyre o6btHHo oaHa H3 MepHCTea 6oaee xpyimaa, neM ocTajibHbie. B obhom h 
tom >xe xopHeBHure HHcao MepHCTea Hapy>xHoro xpyra Ha npoTa>xeHHH MoxaoyxnHa 
HenOCTOBHHO. 

Ueab HacToameii pa6oTbt — H3ynHTb (JjopMHpoBaiiHe noamtHtcaHHecxoft aHXTHOcTeabi 
Pteridium aquilinum (L.) Kuhn., a Tax>xe ycTaHOBHTb, c HeM CBa3aHO o6pa30BaHHe 
nepcJtopaLtHft b napy>KHOM xpyre ripoBonainHx nynxoB. Hy>xnaeTca b o6iaciieiiHH ycTaiiOB- 
aetiiioe H. Espagnac (1960) cxoacTBO aHaTOMHHecxoro CTpoeHHa oaHCTBenttbix h 6e3aHCT- 
Hbtx xopHeBHtn opaaxa. Mrynann pa3BHTHe TxaHeft xopneBHma npn hx aHtJxjDepeHLtHaUHH 
H3 annxaabHoft MepHCTeMbt h annanne Bcex o6pa3yioinHxca na xopHeBHtne oprattOB Ha 
CTpoeHHe npoBonatneft CHCTeMbt. 


MaTepnaa h MeTonnxa 

YnacTXH nnHHiibix, xopotxhx h npoMoxyTOHHbix xopHeBHtn Pteridium aquilinum 
co6HpaaH b pa3Hbte cpoxn BereTattHOHHoro nepHoaa (c Maa no ceHTa6pb) Ha KapeabcxoM 
nepenieftxe. 

Jinn H3yHeHHA nHfJxJjepeimHanHH Txatteft b Bepxyuixe no6era BbinonHaan cepHH 
MHxpOTOMHbix cpe30B TonuiHHoft 15 mxm. 3axaioHeHHe MaTepnaaa b napacJtHH h oxpacxy 
reMaTaxcnaHHOM no UeaacJtHabay h a3yp-303HH0M npOBoanaH no o6menpHHaTbiM 6oTa- 
HHHecxHM MeToawxaM (OypcT, 1979). Jljxn H3yneHHa CTpoeHHa npOBoaameii CHCTeMbi 
aHaaH3HpoBaaH TOTaabiibie MauepHpOBaHHbie npenapaTbi xoptteBHma. 

Ha OCHOB3HHH HccaenoBaHHa cepnft cpe30B 6bian BbinoaHeHbi o6ieMHbie cxeMbi 
CTpoeHHa xopHeBHina b 30He y3aa h b 30He BeTBaeHHa. 
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Pe3yjibTaTbi 


AnHKajibHaa MepncreMa Pteridium aquilinum, TaK ace KaK h y npyrnx nanopoTHHKOB 
c nofl3eMHbiMH naaraoTponHbiMH noOeraMH, 33HHMaeT norpy>KeHHoe nonoaceiiHe. Y Bcex 
TunoB KopneBHiu opnaKa anexc 3amHiueH oxBaTbiBaiomHM BepxyniKy no6era bbjihkom 
( pnc. 1). AnHKajibnaa MepHCTeMa HecKonbKO CMemeHa Ha aopcanbHyio CTopoHy Kop- 
neBHiua h HaxoflHTca Ha nHe o6pa30BaHHoii BanHKOM bopohkh. flononiiHTenbHO anw- 
xajibHaa MepHCTeMa 3amHiueHa MiioroicneTOHHbiMH Bo/iocxaMH. 3oHanbiiocTb anHKanbHoii 
MepHCTeMbi opnaKa (pwc. 2) TnnHHHa ana nanopoTHHKOB (Stevenson, 1976). Mepn- 
CTeMaTHHecKHe 30Hbi pa3JiHHaioTca (JiopMoii, pa3MepoM h HanpaBaeHHeM neneHHii kjictok. 
B 30He noBepxnocTHbix HHHUHaneii, Ha npoaonbiiOM cpe3e, BHanbi 8—12 y3KHx, BbiTaHy- 
Tbix npH3MaTHHecKHx aHTHKJiHHanbHo aenamHxca KaeTOK, cpeaH KOTopwx BbiaenaeTca 
1 6oaee KpynHaa, neM ocTanbiibie, HHHUHanbHaa KneTKa, HMeioiuaa (JtopMy nepeBepHyToro 
TeTpasapa. non 3T0ii 30H0ii HaxoaaTca 12—15 OTHOCHTeabHO KpynHbix kjictok, cociaB- 
aaiomHx 30 hv noanoBepxHOCTHbix HHHUHaneii. 3oHbi noBepxnocTHbix h nonnoBepxiiocT- 
Hbix HHHuHajiefl OKpy>KeHbi 5—7 caoaMH 6oaee MeaKHx, 3 kthbho aeaamHxca bo Bcex 
HanpaBaetiHax kjictok HameBHnHoii 30Hbi. Hnace kjictkh aeaaTca nepHKjiHHajibHO, npn- 
o6peTaioT npaMoyrojibHyio cjjopMy h yBenHHHBaioTca b pa3Mepax. 3 to 30Ha MaTepHHCKHx 
KJICTOK. 

Ha BepxyiiiKe BajiHKa, oxBaTbiBaiomero aneKC KopoTKoro KopHeBHtua, KaK h b 
anHKajibHoii MepncTeMe, HMeeTca 1 HHHUHanbiiaa KJieTKa. B Bajinxe opjiaxa b otjihhhc ot 
hhcto napeHXHMHbix BajiHKOB Gymnocarpium dryopteris (L.) Newman (PoManoBa, 1997) 
h apyrax nanopoTHHKOB (White, McAlpine, 1974) flHtJxJtepeHUHpyioTca npoBoaatuHe 
nynKH (pnc. 3, a — u). B ochob3hhh BajiHKa HMeeTca 5—8 nynKOB, pacnonoacemibix b 
cJjopMe 6yKBbi £2 (pwc. 3, u, k). B ochob3hhh BaaHKa 150 mkm Bbic. nynKH o6pa30Batibi 
3peabiMH 3aeMeHT3MH npoTO- h MeTaKCHaeMbi, cjDaoaMbi h OKpyateHbi 3HaoaepMofi. 
flHtJjcjDepeHLiHauHa npoxaMOna h npoBoaautHx sneMeiiTOB b nyaxax BaaHKa npoHcxoaHT b 
axponeTaabHOM HanpaBaettHH. EbiCTpee Bcero co3peBaiOT npoBoaatuHe saeMeHTbi b nyHKe, 
HaxoaameMca na oniioii och c HtmuHaabHOH KaeTKOti h 3aHHMaioiueM MeaHannoe 
noao>KeHHe (pnc. 3, ac). riepBbie TpaxeanbHbie saeMeHTbi npoTOKCHaeMbi pa3aHHHMbi b 
3tom nyHKe Ha paccToaHHH npHMepHO 60 mkm ot HHHUHanbHoii KaeTKH. ripoBoaamHe 
nyHKH, an(J)cjDepeHLiHpoBaBiiiHeca b BaaHKe, npocneatHBaiOTca h hhjkc Hero, b caMOM 
KopHeBHiue (pwc. 3, ji — n). Pacnoao>KeHHe npoBoaautHx nynKOB b BaaHKe HaeHTHHHO 
TaKOBOMy b HHJKHeii aacTH paxnca aHCTa (pnc. 3, 3 — u). IlosTOMy oneBHaHO, hto BaaHK — 
3 to 33H3TOK aHCTa, oxBaTb!B3iomHH BepxyniKy no6era. 

B 30He BepxyujKH KopHeBHuja CTeneHb pa3BHTHa npoBoaautHx TKaHeii tieonHHaKOBa 
(pwc. 3, ji—h). Ha oaHoii CTopoHe KopHeBHiua HMeeTca 5—7 npoBoanmHx nyHKOB, 
OKpyjxeHHbix 3HaoaepMOH h coctohiuhx H3 3peabix npoBoaatUHx TKaHeii: 3 to nHCTOBbie 
caeaw, OTxonautHe b BaaHK. Ha npoTHBonono>KHOH CTopoHe KopHeBHuja naxonaTca 
MepHCTeabi, cocToamHe H3 npoKaMOna h nHtJxJiepeimHpyioiuHxca npoBonamHx aaeMetiTOB, 
o6pa30BaBiiiHxcsi H3 m aTepn hcko it 3 ohw aneKca. 

B aneKce KopHeBHuja, HanpoTHB nynKOB BaaHKa, pa3aHHHMbi 4—5 aonacTeii npoKaM- 
6na (pnc. 3, ji, m ), tiaxonaiUHxca b koht3ktc apyr c apyroM. flHcjDfJtepeHUHauHa npoKaM6na 
H3 KneTOK M3TepHHCKOH 30Hbl H3HHHaeTCB npHMepHO Ha 35 MKM HH>Ke 30HbI nOBepXHOCT- 
Hbix HHHUHaaeii. MHHLiHajibHbie KaeTKH TpaxeanbHbix saeMeHTOB npoTOKCHaeMbi b npo- 
KaM6HH MO>KHO HaeHTH(J)HUHpOBaTb tia paCCTOBHHH 65 MKM OT 30HbI nOBepXHOCTHbIX 
HHHLiHaneit. 3 th kjictkh y3KHe, OTnHnaioTca 6oaee MeaKHMH pa3MepaMH h H3HaHaabHO 
HMeiOT BbiTanyTyio (JjopMy. 3peabie Tpaxenaw npoTOKCHaeMbi (c aecTHHHHbiMH nopaMn) 
mo>kho HaeHTH(J)HUHpoBaTb y>Ke nepe3 80 mkm ot HHHitHaabHbix KaeTOK paaa npoTOKCH- 
aeMbi. HHHuHaabHbie KaeTKH MeTaKCHaeMbi BbiaeaaioTca b 30He MaTepHHCKHx KaeTOK 
cbohmh KpynHbiMH pa3MepaMH h noHTH KBaapaTHoii cJjopMoii Ha npoaoabHOM cpe3e. 
nocTeneimo 3 th KaeTKH 3HaHHTeabHO yBeaHHHBaioTca b aaHHy (b 10—12 pa3) h noHTH 
tie pa3pacTaioTca b niHpHHy. nepBbie KaeTKH Taaca MeTaKCHaeMbi o6oco6aaiOTca npHMepHO 
tia tom >xe ypoBHe, hto h npoTOKCHaeMbi, a 3peabie aecTHHHHbie cocyaw h Tpaxenabi — 
Ha 115 mkm HHace hx. Hanaao nHtJxJiepeHuHauHH BHaoaepMbi 33 mctho Ha ypoBHe, rae 


too 



Phc. 1. CxeMa MOpcjxx'iorHHecKoro CTpoeHHH BepxyiuKH KOpHCBHUia Pteridium aquilinum. 

I — b&fihk, 2 — anexc KOpHesuma, 3 — yjiHTKOo6pa3Hbm lanaTOK nHCTa, 4 — paxue BercTHpyfomero ,iJicia. 



Phc. 2. AiiHKaikHaji MepucieMa KopneBnuia Pteridium aquilinum Ha npoaojibHOM cpeie. 

anHKa^bnaa HHHUHa^bHafl lcneTKa, 6 — 3ona noBepxHocTHbix nHininaieii, « — 3ona nonnoBepxHOCTHbix iiHHiinarie 
naiueBHiiHaa 30Ha, <) — 3ona MaTepuHCKHX xneTOK, e — bojtockh. >KnpnoH jihhhch noKa3aHbi rpamiiibi MepucTe.MaT 

HeCKHX 30H, 



• • 



Phc. 3. CxeMbi aonepcMiiwx cpc308 Mepe3 Bepxyuncy Kop- 
HeBmua Pteridium acjuilinum. 

a—n — cpe3bi; JiHtJjpw cooTBeTCTByroT paccTosHHfo ot 30hm no* 
BepxHOCTHbix HHHUHa.ie» no ypoBHH cpeia, mkm. 1 — b3jihk, 2 — 
KopHeBHLue, 3 — anuxaibHaa MepucTeMa xopHeBiima, 4 — paxnc 
y.iHTKOo6pa3Horo 3anaTKa nucia. TonKaMU pa3HOH rycTOTbi noxa- 
3ana pa3JiHMHas CTeneHb MepncreMaTH'iHocTu: nepexpeiunBajoLiieH- 
cfl LLiTpuxoBKOH o6o3HaneHa cx/iepeuxnvia: BepTitxaibHOH WTpu- 
xobxoh o6o3HaMeHbi MepucTenbi BHyTpeHHero xpyra: MepnbiM iiBe- 
tom o6o3HaHeHbi nucTOBbie cnenbi 3anaTKa .mcTa, uMefomero 
$opMy Ba-iMKa; xonTypoM oCoiHaneHbi jincTOBbie cneabi OMepeiiHo- 
ro .nncTa. 


npoBonamne TKaHH npeflCTaB^eHbi numb MaTe- 
pHHCKHMH KJieTKaMH npOTO- H MeTaKCHJieMbl, 
npH6jTH3HTejTbtio na 110—120 mkm HH>xe no- 
BepxHocTHbix HHHUHaneii. 

HaCTb KJieTOK MaTepHtICKOH 30Hbl /JHCjDCjDe- 
peimHpyeTca b 2 MepHCTeabi BHyTpeHHero 
xpyra, 3aHHMaiomne uempajibHoe iioao>KeHHe b 
KopHeBHme. MepHCTeabi Hapyaaioro xpyra 
HMefOT BHa oxiHOH KpymioH jioriacTH na ao- 
pcajibHoii CTopotie xopHeBHma (pnc. 3, h), ko- 
Topaa Ha 30 mkm Hn>xe pacnaaaerca tia 3—5 ot- 
aejibtibix MepncTea (pno. 3, o). Ueirrpaabiibie 
MepHCTe/ibi pa3aeaenbi 3 —6 xaerxaMH cepa- 
ueBHHHoii napeHXHMbi. Hncao xaerox cepaue- 
BHtibi, pa3aejiaiomHX MepHCTeabi BHyTpennero 
xpyra, bo B3pocaoii wacTH xopneBHma He yBe- 
jiHHHBaeTca. OweBnano, hto MepHCTeabi, koto- 
pbie OTXoaaT b napy>KHbiH xpyr, aBaaiOTca nyw- 
xaMH ancTOBoro caeaa 3aHaTxa caeayiomero 

JlHCTa. B COOTBeTCTBHH C cjDHJIJIOTaKCHCOM opaa- 

Ka 1/2 MecTonoao>KeHHe 3Toro 3awaTxa — na 
CTopoHe xopHeBHma, npoTHBonoao>xiiOH Baan- 
xy. BnocaeacTBHH oh npeBpaTHTca b Baanx, a 
3aieM nocTenenno pa30BbeTca b jihct. 

KjieTKH, OTaeaaiomHe MepHCTeabi BHyTpeH- 
nero xpyra ot Mepncrea, OTomeaiUHX b Hapyjx- 
Hbiii xpyr, hmoot BbiTanyTyio BepeTenoBnaHyio 
c{)opMy. Hx oOoaowxa yroamaeTca, ohh npeBpa- 
maioTca b noaxoBoo6pa3HOH cjDopMbi cxaepen- 
xHMy. 06pa30BaHHe cxaepeuxHMbi nponcxoanT 
oaHOBpeMeHno c aHcJjcJjepeimHauHeH KCHJieMbi, 
Ha paccToanHH oxoao 70 mkm HH>xe noBepxno- 
cthmx HHHUHaaeii. 3peaaa cxaepeHXHMa b xop- 
HeBHiue opjiaxa coctoht h3 MepTBbix BepeTeHO- 
BHaHbix xaeTOK, 3aiioanei!Hbix, xax h xjictkh 
anaoaepMbi, oriTHnecxH HenponnuaeMbiM coaep- 
XHMbiM. B Me>Kaoy3aHH B3pocaoro xopHeBHma 
cxaepeHXHMa HMeeT Bna flsyx riapaaaeabiibix 
Ta>xeH, pa3aeaaiomHX MepHCTeabi napy>xHoro h 
BHyTpeHHero xpyroB. B 3peaoii aacTH xopHeBH- 
ma CTenenb pa3BH'rna TxaHeii oaHiiaxoBa. Mex- 
aoy3aHe B3pocaoro KopneBHma npnoOpeTaeT 
THriHHHyio OHJiarepaJibiiyio chmmctphio (pnc. 4, 
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Phc. 4. CTpoeHne npoBo^amcM CHCTeMbi KopHeBHLua Pteridium aquilinum b 30hc BCTB;ie»Ha. 

A — o6i>eMHafl peKOHCTpyKUHa KopHeBHLua c npoBoiismiHMH TKaHJiMM; /> — cxeMbi ccpmi nonepeHHWX cpeioB KopHeBHUia 
b 30He BeTBJieHHH; J — KOpneBmue nepen BeT&neHiieM, 2 — 6 — KopneBumc b npouecce BeTBJieHHB. a — MepucTe^bi bhvt- 
peHHero Kpyra, 6 — npoBomimne nynKH HapyxHoro Kpyra, a — cfcnepeHXHMa. MaciuTaCHaa .iHHeHKa — 1 mm. 


A, E, J). B 30He y3aa B3pocaoro KopneBHma Ha npoTfl>KeHHH necKOJibKHX mhjijihmctpob 
cioiepeHXHMa coxpaHaeT uoaKOBoo6pa3Hyio KOHCjjHrypauHio, caojKHBuiyiocH b BepxyuiKe 
KopHeBHma (pnc. 5, A, E, I). 

B BepxyuiKe KopHeBHLua (pnc. 3, ji, m) o6e ueiiTpaabubie MepncTenbi HaxoaHTca b 
KO iuaKTe c nywKaMH ancTOBbix caeaoB, o6pa3yiomHx napyxoibiii Kpyr. Bo B3pocnon 
wacTH KopHeBHUia nenpoaojDKHTe.ibHbiH koht3kt MepHCTeji napy>KHoio h BHyTpenne- 
ro xpyroB Tax>Ke Ha6nioaaeTCH b6jih3H 30hm y3Jia. B 30ne y3Jia nponcxoasiT aeaeHue 
xa>KflOH MepncTejTbi BHyTpeHHero Kpyra ua 2 h yBenHweiine HHCjia MepncTea Hapyxoio- 
ro Kpyra (pnc. 5, A, E). 2 BHOBb o6pa30BaBLUHeca MepncTeabi BHyTpeHHero Kpyra h 
5—7 MepHCTeji Hapyxaioro otxoxiht k ancTy b Bnae ancTOBoro cneaa, pacnojiaraacb b 
ocHOBaHHH paxHca b c{)opMe 6yKBbi Q. JIhctoboh cnea npHo6peTaeT THiinwnoe ana paxnca 
cTpoeHHe. 

Ilpn BeTBaeHHH KopHeBHUia Pteridium aquilinum Kaxcaaa H3 asyx MepHCTeji BHyrpeu- 
Hero Kpyra, a TaKxce o6a TH>Ka CKaepeuxHMbi aenaTca nonoaaM (pnc. 4, A, E). Mx 
npoH3Boanbie oTxoaaT b Kaxcayro BeTBb KopHeBHLua. MepHCTeaw Hapy>KHoro Kpyra 6oaee 
nan MeHee paBHOMepHO pacnpeaenflioTCH Me>Kay 3thmh bctbhmh. B pe3yabTaTe o6pa3yioTCH 
aaa oaHHaKOBbix KopHeBHLua, HaeHTHwubix no CTpoeHHio MaTepnHCKOMy. 
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Phc. 5. Crpoemie npoBonameH chctcmw KopoTKoro KopneBmua Pteridium aquilinum b y3Jie. 

/> — cxeMbi cepHH nonepeMHbix cpe30B KopneBmua b y3/ie: / — KopHeemue mt*e y3Jia, 2 — 7 — nocJienoBaTe^bHwe CTaann 
OTXo^caeHHH nyHKOB JincTOBoro oiejia, — KopneBHiue Bbitue y3Jia. OcianbHbie oGo3HaMeniia Te ace, hto h Ha puc. 4. 


3aKJiioHeHHe 

ripoBeaetinoe nccaeaoBaHne no3BoaaeT CHHTaTb, hto CTeaa Pteridium aquilinum 
npnHunnnaabHO He OTannaeTca ot thhhhhoh aHKTHOCTeabi. BHyTpeHHHii Kpyr npoBoaa- 
meH cncTeMbi, coctohlumh H3 aByx MepwcTea, pa3aeaeHHbix aByMa awcTOBbiMH aaxynaMH, 
cooTBeTCTByeT anKTHOCTeae. Hncao aaxyH onpeaeaaeTca c{)naaoTaKCncoM 1/2. 

06pa30BaHne nyHKOB HapyacHoro xpyra CBa3ano c BanHKOM, oxBaTbiBaiomuM BepxyuiKy 
KopHeBHiaa. CxoacTBO aHaTOMHnecKoro CTpoeHna ocHOBaHna paxwca h BaattKa aoKa3bi- 
BaeT, hto BanHK npeacTaBjiaeT co6oii 3anaTOK jrncTa opaaxa. TaKHM o6pa30M, HcxoaHbiM 
no CBoeMy npoHcxo>KaeHHio aBJiaeTca ne napy>KHbiH Kpyr npoBoaamHX TKaHeii, xax 
CHHTaaH Tansley (1907), Jeffrey (1917) h Gottlieb (1959), a BHyTpeHHHii, Toraa xax 
Hapy>KHbiH Kpyr npoBoaameH CHCTeMbi — sto Haymne no xope ancTOBbie caeabi pa3Hbix 
Bait. B BepxymKe KopneBHina sth nynKH KOHTaKTHpyioT apyr c apyroM. Bo B3pocaoM 
KopHeBHme 3a cneT HepaBHOMepnoro pa3pacTaHHa TKaHeii CTeabi KOHTaKTbi oTaeabnbix 
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npoBojtautHx nyHKOB Hapyacnoro Kpyra HMeiOTca KaK b 30He y3Jia, Tax h Ha npoTHAeHts- 
Me)Kfloy3JiHa. KoHTaKT Meacay sthmh nywKaMH BeaeT k yMenbLneumo hx Hncaa. YBeaHHe- 
HHe HHCJia nyHKOB napyacHoro Kpyra nponcxoaHT 3a cneT oTXoacaeHHa ancTOBbix caeaoB 
k noBbiM jiHCTbBM. 3 th aBa npouecca 11 o6ycjTOBJiHBaioT M3MeHeHne nncaa npoBoaaiiiHx 
nyHKOB Hapy>KHoro Kpyra h napenxHMHbix jiaKyH Meacay iihmh, onncbiBaeMbix KaK 
nepcjDopauHH. 

B BepxyniKe KopHeBHiua ueHTpajibHbie MepncTeabi HaxoasiTca b KomaKTe c nynKaMH 
JTHCTOBblX CJieflOB, o6pa3yiOLUHX HapyJKHblH Kpyr. Bo B3pOCJTOii naCTH KOpHeBHLUa 3TH 
KOHTaKTbi nponcxoaHT b y3JTe. ripoBOflamaa CHCTeMa JiHCTa KOHTaKTnpyeT c npoBoaamnMH 
TK3HBMH KaK HapyaCHOTO, TaK H BHyTpeHHerO KpyrOB KOpHeBHIUa. 

HaJiHHne napyxcHoro Kpyra npoBoaamHX TKaHeii b cTeae opaaKa, BepoaTHO, cBa3aHo 
co cneuHcjTHKOH jiHCTOBoro cjieaa. Ha ochobc npHBeaeHnoro Gottlieb h Steeves (1965) 
MaTepHana mo>kho TaKace 3aMeTHTb, hto ycaoacHeHne b cTpoeHHH npoBoaameii chctcmm 
Moaoaoro cnopocjjHTa Pteridium aquilinum coBnaaaeT c ycHoacHenneM erpoeHna hhcto- 
Boro caeaa; noaBaeHne MepHCTea BToporo Kpyra nponcxoaHT ToabKO nocjie toto, KaK 
paxnc ancTa npno6pea xapaKTepHoe a.™ B3pocaoH oco6h opaaKa CTpoenne. 

BepxyniKH aanHHbix 6e3ancTHbix h kopotkhx oancTBeHHbix KopHeBHiu 3amHmeHbi 
BaanKOM, caeaoBaTeabHO, ancTba 3aKaaabiBaioTca Ha KopHeBHmax Bcex thitob. 3to 
noaTBep>KaaeT MHeHne O’Brien (1963) o tom, hto ancTba o6pa3yioTca h Ha aanHHbix 
KopHeBHmax, ho Koraa noHKa y caMoro ocHOBanna 3anaTKa ancTa TporaeTca b pocT, stot 
ancT KaK 6bi nepeMemaeTca Ha o6pa30BaBmeeca KopoTKoe KopHeBnme. TaKHM o6pa30M, 
npoBoaamaa CHCTeMa aio6oro Tnna KopneBnm cJropMHpyeTca cxoanbiM o6pa30M. 

ripn BeTBjieHHH opaaKa aeaaTca ToabKO MepncTeabi BHyTpeHHero Kpyra, cooTBeTCTBy- 
KriitHe aHKTHOCTeae. llpn H3yneHHH cTpoeHna npoBoaameii chctcmh b npouecce BeTBae- 
hhb He 6biao o6HapyaceHo koht3kt3 ancTOBoro h BeTOHHoro caeaoB. llocae BeTBaenna 
CTpoeHite KopHeBnm He H3MeHaeTca. Mbi CHHTaeM, hto TaK ace KaK h npn BeTB/ieHHH 
roaoKyHHHKa (BopncoBCKaa, PoManoBa, 1997; PoMaHOBa, 1997), TaKoe noBeaeHne npo- 
Boaameit cncTeMbi b npouecce BeTBneHna CBHaeTeabCTByeT b noab3y anxoTOMHHecKoro 
xapaKTepa BeTBaeHna opaaKa. 3to cayacHT erne ouhhm noaTBepacaeHneM tohkh 3pe- 
Hna Tex aBTopoB (Troll, 1937; Wardlaw, 1943; Bierhorst, 1971; Ogura, 1972; Hage- 
mann, 1976), KOTopbie cnHTaioT BeTBaenne nanopoTHHKOB BepxyiueHHbiM, nan anxoro- 
MHHeCKHM. 

Bo B3pocaoM KopHeBHiue oana H3 MepncTea c aopcaabHoii cTopoHbi KpynHee, neM 
ocTaabHbie. 3Ta MepncTeaa cooTBeTCTByeT 3one KOHTaKra MepncTea Hapy>KHoro Kpyra h 
o6pa3yeTca eme b BepxyiuKe no6era b momcht pacxoacaeHna MepncTeji Hapyacnoro h 
BHyTpeHHero KpyroB. 

Pa6oTa BbinoaHena npn noaaepacKe PoccniicKoro cjronaa cjDynaaMeHTaabHbix nccaeao- 
BaHHH, npoeKT 98-04-49705. 


CHHCOK JIHTEPATyPbl 

EopucoetKOH P M., PoMauam M. A. CTpoeuHe npoBoaameii cncTeMbi nanopoTHHKOB b CBB3H 
c BeTBaeHHeM // BecTH. Cn6Fy. 1997. Ns 1. C. 36—44. 

Meuep K. M. Mop(})oreHHa Bbicmnx pacTeHHH. M., 1958. 256 c. 

Pa3t)opcKuu B. 0. AHaTOMHa pacTeHHH. M., 1949. 524 c. 

PoManoaa M. A. JjHtjKjDepenuHauHa TKaHeii KopHeBHUia Gymnocarpium dryopteris (Athxria- 
ceae) II Got. >Kypn. 1997. T. 82. N° 3. C. 75—85. 

CepefipjiKoe M. r. MoptjDOJioraa BereTaTHBHbix opranoB Bbicmux pacTeiiHii. M., 1952. 391 c. 
TaxmadxjiH A. Jl. 06uiaa xapaxTepucTHKa nanopoTHHKOBiraHbix // 2KH3Hb pacTeHHii. M., 1978. 
T. 4. C. 149—171. 

0ypan r. F MeToati aHaTOMO-rncTOXHMHMecKHx Hcc.'iejroBaHHH pacTHTeatubix TKaHeii. M., 
1979. 155 c. 

Ulopuna H. M. CTpoeHHe 3apocaeii nanopoTHHKa-opaaKa b cbh3h c ero Mopc^onorneii // 2Kh3- 
HeHHbie (jDopMbi: crpyKTypa, cneKTpbi h SBomouna. M., 1981. C. 213—232. 

Bierhorst D. W. Morphology of vascular plants. London, 1971. 528 p. 

Dasanyake M. D. Aspects of morphogenesis in a dorsiventral fern Pteridium aquilinum // Ann. 
Bot. N. S. 1960. Vol. 24. N 95. P. 317—328. 


105 



Espagnac H. A propos I appareil vegetatif de Pteridium aquiUnum (L.) Kuhn. // Naturalia 
Monsplensia. Ser. bot. 1960. Fasd. 12. P. 19—25. 

Coulieb J. E. Development of the bracken fern Pteridium aquiiinum (L.) Kuhn. I. General 
morphology of the sporeling // Phytomorphology. 1958. Vol. 8. N 1—2. P. 184—194. 

Gottlieb J. E. Development of the bracken fern Pteridium aquiiinum (L.) Kuhn. II. Stelar 
ontogeny of the sporeling // Phytomorphology. 1959. Vol. 9. N 1. P. 91 —105. 

Gottlieb J. E., Steeves T. A. Experimental control of the shoot system in sporeling of Pteridium 
aquiiinum II Amer. J. Bot. 1965. Vol. 52. N 4. P. 359—368. 

Hagemann W. Sind Fame Kormophyten? Eine Alternative zur Telomtheorie // Plant Syst. Evol. 
1976. Bd 124. H. 3. P. 251—277. 

Jeffrey E. C. The structure and development of the stem in the Pteridophyta and gymnosperms // 
Phil. Trans. Roy. Soc. London. Ser. B. 1903. Vol. 195. N 210. P. 119—146. 

Ma Y., Steeves T. A. Vascular differentiation in the shoot apex of Matteuccia struthiopteris II 
Ann. Bot. 1994. Vol. 74. N 6. P. 573—585. 

O'Brien T. P. The morphology and growth of Pteridium aquiiinum var. esculentum (Forst.) 
Kuhn. // Ann. Bot. N. S. 1963. Vol. 27. N 106. P. 253—267. 

Ogura Y. Comparative anatomy of vegetative organs of the Pteridophyta. Berlin; Stutgart, 1972. 
506 p. 

Stevenson D. W. Shoot apex organization and origin of the rhizome-borne roots and their 
associated gaps in Dennstaedtia cicutaria // Amer. J. Bot. 1976. Vol. 63. N 5. P. 673—678. 

Tansley A. G. Lectures on the evolution of the fillicinean vascular system // New Phytol. 1907. 
Vol. 6. N 2—10. P. 25—35, 53—68, 110—120, 136—147, 148—155, 188—203, 219—238. 
254—269; 1908. Vol. 7. N 1—2. P. 1 — 16, 29—40. 

Troll W. Vergleichende Morphologie der hoheren Pflanzen. Berlin, 1937. Bd 1. S. 288—304, 
499—511. 

Wardlaw C. W. Experimental and analytical studies in pteridophytes. II. Experimental observa¬ 
tions on the development of buds in Onoclea sensihilis and in the species of Dryopteris II Ann. Bot. 
1943. Vol. 7. N 28. P. 357—377. 

Wardlaw C. W. Experimental and analytical studies in pteridophytes. IV. Stelar morphology: 
experimental observations on the relation between leaf development and stelar morphology in species 
of Dryopteris and Onoclea II Ann. Bot. N. S. 1944. Vol. 8. N 32. P. 387—399. 

Watt A. C. Contribution to the ecology of bracken ( Pteridium ). 1. The rizome // New Phytol. 
1940. Vol. 39. N 4. P. 401—424. 

Watt A. C. The differentiation and fate of the bracken ( Pteridium aquiiinum). Fronds and their 
relation to the age-structure of the shoot and frond population // New Phytol. 1967. Vol. 66. N 1. 
P. 75—84. 

White R. A., McAlpine B. W. Shoot organization in the Filicales: the promeristem // Amer. J. 
Bot. 1974. Vol. 61. N 6. P. 562—579. 

CaHKT-rieTep6yprcKHH no.iyneHO 9 IX 1997 

rocy.iapcTBCMiibni ymiBepcmei 


SUMMARY 

The differentiation of Pteridium aquiiinum dicyclic stele has been studied. The apical meristem 
has a typical zonal structure. It is protected by a ridge in which vascular tissues are differentiated. 
Identical orientation of vascular bands in the ridge and petiole in the form of letter Q confirms that 
the ridge is the embryonic leaf. The outer ring of the rhizome vascular system is formed by the 
bandies of leaf traces. Two central meristeles separated by two gaps correspond to the dictyostele. 
The number of gaps is determined by the 1/2 phyllotaxis. In the rhizome apex the leaf traces contact 
both the meristeles of the dictyostele and the leaf trace of the older leaf. In the mature rhizome these 
contacts between the outer ring of the meristeles lead to the variation of the number of these meristeles 
and parenchymatous gaps between them, which are confined to the nodal zone. As a result 
perforations appear. Meristeles of the outer and inner rings come into contact close to the nodal 
zone. 
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© K). A. HaCHMOBHH 

OKPACKA UBETKOB PACTEHHH MOCKOBCKOH OBJIACTH B PA3HbIE 

CE30HbI 

YU. A. NASIMOVICH. THE FLOWER COLOUR IN PLANTS OF MOSCOW REGION IN DIFFERENT SEASON'S 

Ll iVMCna cBH3b OKpacKH ubctkob 1192 BHaoB pacTeHHii c CC 30110 M hx iuse rei! use floaa oypoBaro 'seueiioisa nex 
uBeTKOB MaxcHMajibiia BecHoii, 3eueHOBaTbix — no3aHeii Beciioii u ,ieTon. Cpeau apxwx ubctkob aojia Scjibix u 
chhhx MaKcuMajibHa no3flHeii BecHoii, nypnypHhix u xceuTbix — panned BecHoii u b kohuc ce30Ha. 

BHOJTorHHccKoe 3naHeiiHe nnrMeHTOB UBeTKa — TpaanuHOHHbiH npo6ea b HaniHX 
3H3HHSIX O UBeTKe (FlepByXHHa, 1971), KOTOpblii MO>KHO BOCnOUHHTb npH H3yneHHH 
ce30HHbix H3MenenHii npeo6aaaaiomeH OKpacKH ubctkob. Ho aBTopw oGmhho oipaHHHH- 
BajiHCb KOHCTaTauHeii c{)aKTa npeoOaaaaHHa b BeceHHeii cjinope xejiTbix huh 6eaux 
ubctkob, a b ueTHeii — nypnypiibix u t. n., nowTH He npnBoaa uncJipoBbix aamibix. 
BbiroaHO OTJiHwaeTca ot sthx pa6oT CTaTba C. A. MaMaeBa h JI. A. Ccmkhhoh (1968), 
ho b Heft paccMOTpeHo cpaBHHTejibiio Maaoe hhcjto bhuob pacTeHHii (no MecauaM — 41, 
131, 178, 10) h nowra ne ynTeHbi bhum c HeB3paHHbiMH uBeTKaMH. PlosTOMy h3mh 6i>ma 
npeanpHHaTa nonbiTKa 6oaee TmaTeabnoro BbinojineHHa aHaaoiHwnoft pa6oTbi (HacnMo- 
bhh, 1988). Hejib HacToameft cT3Tbn — aHajiH3 CBa3n wncaa bhuob c UBeTKaMH Toil hjih 
HHOH OKpaCKH H Ce30Ha HX UBCTeHHa. 

MaTepnaji h MeToaHKa 

FIoflMocKOBHaa c{)jTopa Bbi 6 paHa KaK cpaBHHTeabHo MHoronHcaeHHaa h xopomo H3y- 
weHnaa. CBeaeHna 06 oKpacxe uBeTKa B3aTbi b ochobhom H3 «HaaiocTpHpoBaHHoft cjiaopbi 
Mockobckoh i'y 6 epHHH» (CbipeftmHKOB, 1906, 1907, 1910, 1914), o nepnoae UBeTenna — 
H3 «OnpeaejiHTejTa pacTetiHft Mockobckoh o 6 aacTH» (BopoLunaoB h ap., 1966). PaccMOi- 
peHbi nowTH Bee anKopacTymne h annaiomHe pacTenna Mockobckoh o 6 a. (1192 BHaa). 
Ce30HHbie H3MeHeHHa aoaeft BHaoB c UBeTKaMH pa3JiHHHbix oKpacoK npoaHaaH3HpoBatibi 
CTaTHCTHwecKH. OnpeaeaeHHe Toro, c KaKoft BepoaTHocTbio (P) pa3aHHHa Me>Kay aoaaMH 
HecaywaHHbi, npoH3Beaeno no cJiopMynaM ana pa3Hbix coBOKynnocTeft (Pokhukhh, 1967 : 
188—189). 


Pe3yabTaTbi 

KaK caeayeT H3 aamibix Ta6aHubi h ipacjDHKOB (cm. pncyHOK), cooTHomenHa wncaa 
BHaoB c UBeTKaMH pa3Hbix OKpacoK b Tewenne BereTauHomioro ce30Ha MeHaioTca. IlpHweM 
3 th H3MeHeHHa Han6oaee HHTeHCHBHbi BecHoii, wyTb MeHee — ocenbio h HaHMeHee 

HHTeHCHBHbl - B HlOHe-HlOne. 


CyMMapHaa aojia «HeB3pawHbix» ubct- 
kob (3eaeHOBaTbix, 6ypoBaTo-3ejieHOBaTbix) 
b TeueHHe BereTauHOHiioro ce30Ha naaaeT 
ot MaKCHManbHOH b nepBoft noaoBHiie Maa 
(40 %) k 3HaHHTeabHO Meubmeft b HioHe— 
Hioae, k eme MeHbiueft b aBrycTe—ceHTa6pe 


OTHOCHTeabllOe KO.’IHMCCTBO BHJOB C UBCTKaMH oc- 
HOBHbix apxux OKpacoK b pa3aHMHbie nepuoabl Bere- 
TauuoHHoro ce30ha. 

OKpacKa: 1 — nypnypnas, 2 — xeJiTaa, 3 — 6e/iaa, 4 — 
CHHaa. no ropinoHTBJibMOH och — Ka^eHaapHbie Mecauw 
(l-» >i 2-a nonoBHHw); no BepTMKa/ibHofi — hojir bhaob, % 
ot o6mero KonMnecTBa bhiiob c stpKHMit uBCTKaMn b nawHoe 

BpeMfl. 
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PacnpeaeaeHHe ubctkob c pa3HOH OKpacKOH b pa3JiHHHbie nepuoabi 
BereTauHOHHoro cc30Ha 



Zlojia BHflOB, % 

OKpacKa 

UBeTKa 

j 

anpejib 

! Mail 

! 

HIOHb 

1 

1 

1 

HlOJIb 

aBrycT 

ceH- 

Tfl6pb 

OK- 

Tfl6pb 


a 

U.J 

II 

i 

1 11 

i 

11 j 1 

1 

i 

EypOBaTO-3e.ie- 

19 

! .6 

15 

8 

6 

5 

5 

3 

2 

0 

HOBaTaa 











3eaeHOBaraa 

10 

! 23 

22 

24 

24 

25 

25 

19 

17 

6 

Eeaaa 

17 

22 

23 

23 

23 

21 

21 

23 

23 

26 

TKeriTaa 

22 

14 

18 

19 

20 

20 

20 

23 

24 

1 34 

Chhhh 

5 

6 

6 

6 

6 

6 

6 

6 

7 

8 

riypnypHaa 

28 

18 ! 

17 

20 ; 

21 

22 

i 22 : 

25 j 

28 

26 

HToro, % 

100 

100 ; 

100 

100 . 

100 

100 

ioo ! 

100 ; 

100 

100 

Bcero bhuob 

! 83 1 

245 

340 

794 

858 

881 

854 i 

611 

285 

53 


H K MHHHMajlbHOH B OKT5l6pe (6 %) (CM. Ta6jlHUy). riepeMHCJieHHbie H3MeneHHH HeCJTy- 
MaHtibi c BepoHTnocTbK) 0.97—0.99, a o6mee CHuxeHue uoau — c BeponTHOCTbio mhoio 
6oaee 0.99. YBenuHeuHe uoau neB3paHHbix ubctkob ot anpeaa k Maio cxopee Bcero Toace 
He caynaiiHO (P = 0.92). CyMMapnaa aoasi apKux ubctkob (ocTajibHbie) cootbctctbchho 
yBe/iHWHBaeTCH. HecayHaiiiibi T3K>Ke (P>0.95) H3MeneHHH uoaeii 6yp0BaT0-3eaeH0BaTbix, 
3ejieHOBaTbix, >KeaTbix u nypnypHbix ubctkob b oTueabnocTu. 

Cpeuu «HeB3paHHbix» ubctkob naGaiouaioTCH nocTenetmoe yMeHbuietiue uoau 6ypo- 
BaTo-3euetiOBaTbix u cooTBeTCTByiomee yBe/inwenne uoau 3ejieHOBaTbix (P>0.99). 

CpeUH HpKHX UBCTKOB (CM. pHCyHOK) UOJ1H 6e/lblX, lIO-BHflHMOMy (P = 0.94), iaKOHO- 
MepHO yBejiHHHBaeTca ot anpena k nepBoii noaoBune Maa, a jaTeM nocTeneHHo yMeHbiua- 
eTca (P = 0.95). 3aKOHOMepHbiii xapaKTep H3MeHeHua aoaeii nypnypubix u >KejiTbix 
ubctkob He aoKaiaH, ho T3K>Ke oneHb BepoaTeu (P ot 0.93 ao 0.69). floau nypnypHbix h 
xejiTbix ubctkob H3MenaK)Tca cxouho h BMecTe c tcm pe3KO othhhho ot n3MeneHH5i aoaeii 

6e.'lblX H CHHHX UBeTKOB. 


06 cy*aenHe 

JUna 3anaaHoii EBponu (KepHep, 1901), Cpeanero Ypaaa (MaMaeB, Ccmkhhu, 1968) 
h rioaMocKOBba (HacHMOBHw, 1988) noayweHbi cxoaHbie aaHHbie no ce30HHOMy n3MeHe- 
hhk) aoaw BHaoB c pa3unwHo OKpauieiiHbiMH uBeTKaMH. Be3ae Ha6aioaaeTca no3aneBecen- 
HHii nan paHHeaeTHH h MaxcHMyM 6eabix ubctkob. AHaaorHHHbie co6biTua npoucxoaaT b 
Mockobckoh o6a. nowTH b to >Ke BpeMa, hto b 3anaanoii EBpone, h na Mecau patibuie, 
tcm ua Ypaae. floaa nypnypHbix h t. n. ubctkob Be3ae yBeaHHHBaeTca k KOHuy BereTa- 
■THoiiHoro ceiona. B FloaMOCKOBbe, KpoMe toto, BbiaBaen ornocHTeabHbm MaKCHMyM sthx 
ubctkob b anpeae, t. e. b caMOM nanaae BereTauHOHHoro ce30iia. YnuTbiBaa, hto aaHHbie 
no 1 -h h 2-ii nojiOBHHaM Mecaua ne paccMaTpuBaaucb upyruMH aBTopaM h OTaeabiio, 
mo)kho npeanoao>KHTb, hto KpaTKHH BeceimHii MaKCHMyM hmh upocMoipen. KpuBbie 
CCiOHHblX H3MeneHHH aOJIH XeUTbIX UBeTKOB TOabKO H3CTHHHO CXOaHbi, ilO Be3ae BbiaB- 
aaeTca HeKOTopbiii MaxciiMyM b caMOM Hanaae cc30Ha. Oco6eHHocru noBeaenua KpuBbix 
b 0Kra6pe Moiyi HocuTb cayHaiiHbiii xapaKTep, TaK KaK b 3to BpeMa ubctct Mano BuaoB 
pacTenuu. 



OcHoeHbie munu oKpacoK naemm 

06pamaeT na ce6a BHHMaHHe cxoaHoe H3MeHeHne aoan, Bo-nepBbix, 6eabix h chhhx. 
BO-BTopbix, nypnypHbtx h aceaTbix; B-TpeTbHX, 3ejieHOBaTbix h 6yp0BaT0-3eaeH0BaTbix 
UBeTKOB. 

Eeaaa h chhhh OKpacKH b 4)h3Hhcckom cMbicae, no-BHUHMOMy, cxouHbi oTpaaceHueM 
anepreTHwecKH 6oraTbix KopoTKOBoanoBbix ayneii («xoaouHbie» oKpacKH). Taxaa OKpacxa 
MO>KeT npenaTCTBOBaTb neperpeBy uBeTKa Ha cojiHue, a TaKxce ero TenaoH3ayHeHHio b 
T eMHOTe nan b tchh, t. e. yMetibrnaTb nepenaabi TeMnepaTypbi (6eabie Tejia, OTpaacaa Jiywn 
Bcex BHaHMbix anun bojih, MeaaeiiHee Bcero HarpeBaioTca Ha coanue h Meaaennee Bcero 
ocTbiBaiOT b TeHH, hohth ne H3ayaaa SHeprHK) bo bccm 3tom flHana30tie). 3 to noaTBepac- 
aeHO, b wacTHocTH, iipaMbiMH H3MepeHHHMH TeMnepaTypbi HopManbHoro h 6eaouBeTKOBoro 
HBaH-waa (HacHMOBHw, 1993). KpoMe toto, 6eaouBeTKOBocTb mokct cnoco6cTBOBaTb 
yaepxcaHHK) Tenaa, noayHaeMoro b pe3yabTaTe kohbckhhh ot iiombm h aecnoii noacraaKH. 
Beabie wameo6pa3Hbie hbctkh MoryT TaKace cJjoKycupoBaTb aynn Ha cboio reHepaTHBHyio 
ccjDepy, TeM caMbiM HarpeBaa ee (ManioTHH, 1969; HacnMOBnw, 1986). 

nypnypnaa h xe/iTaa — sto OTHOCHTeabHO «Tenabie» oxpacKH. Taxaa OKpacxa mo>kct 
cnoco6cTBOBaTb narpeBaHHio UBeTKa Ha coaHue b pe3yabTaTe cJjOTorepMHHecKoro sc^eKTa 
(MajiioTHH, 1969; HacHMOBHH, 1986, 1993). 

3eaeHOBaTaa h 6ypoBaTO-3eaenoBaTaa OKpacKH xapaKTepHbi aaa CToab cneuucJjHHec- 
KHX «HeB3paHHblX» UBeTKOB, HTO aOa>KHb] paCCMaTpHBaTbCa OTaeJlbHO H npOTHBOliOCTaB- 
aaTbca OKpacxaM «apKHM» (sHroMocJjHHbHbiM). HeB3panHaa OKpacxa ■ — sto oann H3 
ripH3HaKOB cnHapoMa aHeMOcJ)naHH (<I>erpH, riaiia, 1982). Pa3aHHHe Me>Kay 3eaenoBaToii 
h 6ypoBaTO-3eaeHOBaToii OKpacxaMH, cxopee Bcero, ananorawHO pa3aHHHio Me>Kay «xo- 
aoaHoii» h «Tenaoii» oxpacKaMH. 

TaKHM o6pa30M, «xoaoaHaa», «Tenaaa» h neB3paHHaa OKpacKH — sto ocHOBHbie ranbi 
oxpacoK uBeTKa, BbiaeaaeMbie no ce30HHbiM n3MeHeHnaM hx aoaeii. 

0aKinopbi, abi3bi«aK>ufue ceioHHhte u3MeneHUH cnonmoiueHun oKpacoK 

CymecTByioT aBa ochobhmx o6aacHeHHa ce30HHbix HiMeneiiHii upeo6naaaiomeH ok- 
pacKH UBeTKOB. B ouhom caywae cwHTaeTca, hto BauaHHe KaHMaTHHecKHx cjDaKTopoB 
onocpeaoBanHoe h ocymecTBaaeTca wepei H3MeneHne b TeweHHe BereTauHOimoio ce3ona 
KoanwecTBa h cocTaBa onbiaHTeaeii (KepHep, 1901, h ap.), a b apyroM — BanflHHe sthx 
cfjaKTopoB nenocpeacTBeHHoe, t. e, OKpacKa UBeTKa paccMaTpHBaeTca KaK npHcnocoSae- 
HHe k oco6eHHOCTaM cBeioBoro h TepMHnee koto pokhmob Kaacaoio ce30na (CenanHiio- 
Ba-KopwarHHa, KopnarHH, 1951; MaMaeB, CeMKHHa, 1968). 

B Mockobckoh 06a., KaK noKa3ano Bbirne, Ha6juoaaiOTca cxoaHbie n3MeHenna aoaeii 
BnaoB c OKpacKoii, npncymeii cxoaHbiM 110 cnoco6y oubiaeHHa uBeTKaM, h peiKO 
pa3jmwHbie H3MeneHHa aojieii BnaoB c OKpacKoii, ripncyiueii pa3aHHHbiM no cnoco6y 
oubiaeHHa UBeTKaM (BeTpoonbiaaeMbie neB3paHHbie, uaceKOMOonbiaaeMbie apKHe). 3 to 
CB waeTeabCTByeT b noab3y toto, hto H3MenenHa HHcaa onbiaHTeaeii MoryT urparb poab b 

H3MeHeHHH aOUH UBeTKOB C TOii HHH HHOii OKpacKoii. BMeCTe C TeM B aaHHOM OTHOUieilHH 
MoryT TaKxe urparb poab H3MeneHna BeTpoBoro pe>KHMa BCJieacTBne Haannua h.th 
OTcyTCTBna ancTBbi h t. n. 

Kax HSBecTno, 6eabie h >KeaTbie ubctkh nacTO oiibiaaioTca h crieuHauH3HpoBaHHbiMH, 
h necneuHajiH3HpoBaHHbiMH onbianTeaaMH, a nypnypiibie h cnune — npeHMymecTBeHHo 
cneuHaan3HpoBaHiibiMH (tDerpn, risiia, 1982; HacHMOBHH, 1994a). Ho b Mockobckoh 06a. 
He Ha6aioaaeTca cxoanbix H3MeHeHHii KoannecTBa bhuob c OKpacKoii, npncymeii UBeTKaM, 
cxoanbiM no cocTaBy oiibuiHTejieii. B to ace BpeMa 3aecb Ha6aioaaK)Tca cxoaHbie 
H3MeHeHHa KoanwecTBa BnaoB c OKpacKoii, cxoanoii no iiomomeHHio 3Heprnn, h peiKo 
pa3HHHHbie H3MeHeHna KoanwecTBa BnaoB c OKpacKoii, ne cxoanoii 110 iioraomeimio 
SHeprHH («Tenaaa», «xojioanaa»). BnanMO, ce30HHbie H3MeneiiHa CBeroBoro h TepMHne- 
CKoro pokhmob bhhhiot Ha H3MeneHue npeacTaBjieHHocTH OKpacKH ubctkob Goabuie, neM 
ce30HHbie HiMeHenna cocTaBa onbiaHTeaeii. 
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Ilepundbi eeeemaifuoHHoeo ce30Ha, eudejieHHbie no npeoCmadatomeu oKpacne nseniKoe, 
u ofibjicHeHue pa3Jimuu Mexc)y humu 

Flo oco6eHHOCTHM OKpacKH uBeTKOB BereTauHOHHbiii ce30H ecTecTBeuHo pa36nBaeTca 
na 4 nepHoaa: paHHeBeceHiiHii (anpenb), no3flneBeceHHHii (Mail), hcthhh (Hionb—mojib), 
oceHHHH (aBrycT—0KTa6pb). 

PaHHeBeceHHHii nepnoa xapaKTepH3yeTca npeo6naaanHeM ubctkob c riypnypHoii, 
jKe.nToii h Boo6me apKoii OKpacKoii. 3to, no-BHanMOMy, CBsmHo c 3KCTpeManbHocTbio 
TepMHwecKHx ycjioBHii, b pe3yjibTaTe wero onTHMaabHoii OKa3biBaeTca «Tennaa», t. e. 
«rpeiomaa», OKpacKa. XenTaa OKpacxa, xpoMe Toro, xapaKTepHa ana Mauieo6pa3Hbix 
UBeTKOB, cnoco6Hbix OTpa>KaTb nynH Ha cboio reuepaTUBHyK) cc{)epy (MaaioTHH, 1969; 
HacuMOBHH, 1986, 19946), weM Toxe mokct o6i>acHaTbca MaKCHMyM stoh OKpacKH b 
anpejie. flojia HeB3panHbix ubctkob MeHbuie, weM b nocaeayiomeM nepnoae, TaK KaK ohh 
b MeubLiieii CTeneHH cnoco6Hbi k aKTHBHOMy o6orpeBy. EypoBaTO-3eneHOBaTaa OKpacKa 
npeo6naaaeT naa 3ejieH0BaT0ii Toxce KaK oTHocuTejibHO «Tenuaa». 

no3aHeBecenHHH nepnoa xapaKTepH3yeTca MHHHMaabiioii aoneii ubctkob c riypnyp- 
hoh, xe/iToii h BOo6me apKoii OKpacKoii, a T3K>Ke mctkhm MaKCHMyMOM npeacTaBnennocTH 
HeB3paMHbix oKpacoK, KoaHwecTBO BuaoB c 6yp0BaT0-3eueH0BaTbiMn h 3eaenoBaTbiMU 
UBeTKaMH npHMepno oamiaKOBo. YMeHbLueHHe «BbiroanocTH» «Tenjibix» OKpacoK h 
B 03M0>KH0CTb pa3BHTna «xoaoanbix» h HeB3pawHbix uBeTKOB, a T3K>Ke yMeHbuieuHe cpeaH 
HeB3paMHbix aoaw 6ypoBaTO-3eaeHOBaTbix ubctkob Moryr 6biTb CBa3aHbi c He CTOHb 
HH3KHMH TeMnepaTypaMH B03ayxa b stot nepHoa. Caa6oe pa3BHTne ancTBbi aeaaeT 
B03M0>KHblM BeTpOOUbiaeHHe, HeM C110Co6CTByeT yBeHHWeHHK) MHCJia HCB3paMHblX UBeTKOB 
H COOTBCTCTBeHHO yMCHbLUCHHK) MHCHa apKHX. CpeaH UBCTKOB C flpKOii OKpaCKOii B STOT 

nepHoa Ha6aioaaeTca MaKCHMajibuaa aoaa 6eawx h chhhx, mto mokct o6aacHaTbca 
caeayiomHM o6pa30M. Pe3KHe nepeuaabi ocbcluchhocth b coneTaHHH co cpaBHHTeabHO 
hh3koh TeMnepaTypou B03ayxa cnoco6cTByioT pe3KHM nepenaaaM TeMiiepaTypu uBeTKa. 
3to MO>KeT cnoco6cTBOBaTb pa3BHTnio ubctkob c «xoaoanoii» OKpacKoii, b itaHMeiibuieii 
CTeueiiH uarpeBaeMbix npaMbiMH nynaMH coatiua h MeaaeHHee Bcero H3ayMaiomHx Tenjio 
b tchh (nanpn.Mep, npn npoxoxaeiiHH o6aaKa), t. e. cnoco6nbix k naccHBHoii TepMo- 
peryjiauHH. flocaeaHee yrBep>Kaetine, bo3mo)kho, npHMeHHMO h k 3eaeHOBaTbiM ubctk3m 
(no cpaBnenmo c 6ypoBaTO-3eaenoBaTbiMn). KpoMe toio, cpeaH 6eabix ubctkob Mtioro 
Mameo6pa3t!bix (HacuMOBHH, 19946), KOTopbie cnoco6Hbi k pecJjaeKTopuoMy scjDCJjeKTy 
h aKTHBHOH TepMoperynsiuHH nyreM H3MeHeHua CTeneHH pacKpbiTua UBeTKa (HacnMO- 
BHM, 1986), MTO TO>Ke MO>KeT Crl 0 C 06 CTB 0 BaTb MaKCHMyMy 6eHOUBCTKOBOCTH B 3TOT 

nepHoa. 

JXna jieTuero nepHoaa xapaKTepubi TepMHMecKue h apyrne ycaoBua, onTHMaabHbie ana 
oanoBpeMeHHoi"o ubctchhh 6onbiuoro wucna BuaoB pacTeiiHii. CpeaH (JjaKTopoB, c{)opMH- 
pyioiunx b npouecce sbohiouhh Ty huh HHyio OKpacKy UBeTKa, Ha nepBbiii naaH BbixoaaT 
6HOTHMecKue: ycuauBaeTca KOHKypeHuua pacTeHHii 3a oiibiaHTeaeii (Mosquin, 1971) h 
BCJ ieacTBHe stoto ycuauBaeTca ot6op Ha pa3noo6pa3He OKpacoK ubctkob (HacuMOBHH, 
1986). 3thm cKopee Bcero o6i>acHaeTca MaKCHMaabHoe pa3HOo6pa3ue OKpacoK b stot 
nepnoa (c6jiH)KeHHOCTb KpHBbix Ha rpac{)HKax). OTHOCHTeabnaa CTa6uabHOCTb ycnoBHii 
npHBOaHT K OTHOCHTeabHOii CTa6HHbHOCTH B COOTHOLUdlHH OKpaCOK («naaTO» Ha ipa4>H- 
Kax). KiiHMaTHMecKHe c{)aKTopbi OTCTynaiOT Ha BTopoii naaH. Pa3BHTOCTb aHCTBbi npenaT- 
CTByeT CBOGoaHOMy aBH>KCHHK) B03ayxa OKOaO UBeTKOB, MeM OTM3CTH MOXeT 06 TaCtiaTbCa 
nocTeneHHoe yMeHbmeHne aojiH HeB3paMHbix ubctkob, b 6oabmnHCTBe cbocm BeTpoonbi- 
aaeMbix. KpoMe Toro, npn o6naHH BuaoB UBeTymnx pacTeHHi) h cpaBHHTeabHon peaKOCTH 
MHornx H3 hhx onbiaeHHe aoa>KHO 6biTb H36HpaTeabHbiM, a sTOMy ycaoBHio cooTBeTCTByeT 
3HTOMO(J)HaHa, Beayuiaa k pa3BHTHio apKHx OKpacoK. floaa «xoaoaHbix» OKpacoK cpean 
apKHX caenca yMeHbuiaeTca KaK wpe3MepHo BbicoKaa b upeabiayiueM uepnoae, t. e. 
OKpacKH CTatioBaTca pa3HOo6pa3Hee. CpeaH HeB3pawnbix OKpacoK npoaoa>KaeT yMe®b- 
maTbca aoaa 6yp0BaT0-3eaeH0BaTOH (6oaee «Tenaou»). He HCKUioHeHO, mto sito nponc- 
xoaHT H3-3a He>KeaaTeabHOCTH nepeipeBa UBeTKa Ha OTKpbiTbix MecTax (b tchh >Ke 
nHiMetiTaUHa Heueaecoo6pa3Ha bo Bee nepHoau — cm. Bbime). 


no 



OceHHHH nepnofl no npeoGjianaiomen OKpacKe ubctkob h npHHHHaM, ccjjopMHpoBas- 
ujhm ary oKpacKy, cxoaeH c paHHeBeceminM. Eme 6o;iee nerKoe npeoGnaaanHe oceiibk 
«renjibix» n apxnx ubctkob mojkct 6birb o6ycjioBJieno reM, hto KpoMe hh3khx reMnepaiyp 
3TOMy cnoco6cTByioT TaKx<e o6mine naceKOMbix (uosTOMy 6ojibine apKnx ubctkob;, 
cpaBHHTejibHo Gojibuioe hhcjio bhaob oflHOBpeMeHHO uBeTymnx pacTeiinn (BeTpooribiae- 
Hne 3aTpyflneno; 3htomoc|)hjihh, aeiicTByeT or6op Ha pa3iioo6pa3ne OKpacKn), pa3BHTOCTb 
jincTBbi (BeTpooiibUieHne 3aTpyflHeHo). 


BbiBoabi 

1. CooTHomeHne KOJinuecTBa bhaob pacTennii c uBeTKaMn pa3jinHHbix OKpacoK 
MeHaeTca b TeHeHne BereTaunonnoro ceaoHa. 

2. no xapaKTepy sthx H3mchchhh pa3JinMaioTCH OKpacKn: neB3paMHaa c n 0 .npa 3 .neHe- 
HneM iia 3ejieHOBaTyio h 6ypoBaTO-3ejieHOBaTyio, apKaa c noflpaiHeaeHHeM na «xojiOflnyio» 
(Gejiaa, chhhh) h «Ten;iyio» (nypnypHaa, x<ejiTaH). 

3. flojia 6ypoBaTO-3ejieHOBaTbix ubctkob cpenH Bcex b TeueHHe BereTaunonnoro ce30Ha 
yMenbuiaeTca, 3ejieHOBaTbix — MHHHMaiibHa paHHen Becnoii h ocenbio, MaKCHMaabHa 
no3flHeii BecHoii h jictom. 

4. Cpefln apKux ubctkob aona 6e.ibix h chhhx MHHHManbiia panneii BecHoii, MaKCH- 
MaabHa noiflHen BecHoii, a 3aTeM nocTeueuHO yMeubmaeTca. Jloaa x<enTbix h nypnypnbix 
ubctkob BeaHKa paHHen BecHoii, MHHHManbHa no3aneii BecHoii, a 3aTeM nocreneHHO 
yBeaHHHBaeTCH. 

5. OCHOBHblMH cjjaKTOpaMH, Bbl3bIBaiOLUHMH 3TH CC30HIIbie H3MCHCHHH, B IiepByiO 
ouepeab HBJ1HK)TCH KJlHMaTHHeCKHe (TepMHMeCKHe, CBeTOBbie) H BO BTOpyiO OHepeflb — 
GnoTHHecKHe (H3MeHenHe KoannecTBa onbiaHTeaeii, pa3BHT0CTb hhctbu). Bhhhhhh ce30H- 
Hbix H3MeneHHii cocTaBa onbiaHTeaen ne ofiHapyxeiio. 

6. B Mockobckoh o6a. naGaioflaioTca 4 nepnofla BereTaunoHHoro ce30iia c npeo6aa- 
flaiiHeM pa3HMHHbix OKpacoK ubctkob: paHHeBeceHHMH (anpeab), no3flHeBeceiiHHH (Mail), 
aeTHHii (HioHb—nioab), oceHHHii (aBi-ycT—OKTH6pb). 
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SUMMARY 

The flower colour of plants in different seasons is studied in 1192 species of the flora of Moscow 
region. The percentage of green touched with brown flowers is higher in spring; green — in the 
late spring and summer. Among plants with bright-coloured flowers, the percentage of white and 
blue flowers is higher in late spring; purple and yellow — in early spring and autumn. 
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CHHy3HAJII>HAfl CTPYKTYPA HH3KHHX flPYCOB H B030EH0BJIEHHE 
EJIH B HEMOPAJILHMX EJILHHKAX K)}KHOH TAflrH 

L. N. YUSHCHENKOVA. SYNUSIAL STRUCTURE OF LOWER STRATA AND YOUNG GROWTH 
OF NFMORAL SPRUCE FORESTS IN SOUTH TAIGA 


ripMBeaeHbi naHHbie o iinnaMHice mhcjichhocth bcxoaob h Kuianuinx renepauHii e.nn b cTaann CTa6njibHOio 
coctohhhh h Ha paciiaaax HeMopajibHbix eJibHHKOB b 33bhchmocth ot CHHy3HajibHoii CTpyKTypbi hhxchhx apycoB. 
noKa3ano. mto eab hjioxo noio6noB.iaeTca b bthx THnax enoBbix aecOB, npimeM Ha pacnaaax B0306H0BjieHHe 
eJiH hjct ycneumee. MoumocTb bojih Bo3o6HOBJieima eau paijntiaeTca no ronaM. B crain 111 cTa6n;ibHoro 
coctohhhh Bcxo.ibi c.’i h npnypoqenbi b ochobhom x HapyiueHHHM HanOMBeHHOro noxpOBa n k BajieiKy. Kposie 
Toro, Bcxoflbi eaH qame BCero BCTpeqaiOTca b HeMopaJibHO-KHCAHMHOH, HCMOpajibHO-paaiioTpaBHoii h Hepunqiio- 
khcjihhhoh CHHy3HBX. B CTaflHH pacnaaa HanCojibtuee ko.’ihmcctbo bcxoaob nocae Barieva h MepTBonoxpOBHOH 
cHHy3HH npHxoflHTca Ha cHHy3HH c npeofiaaaaHHCM xpynubix nanopoTHHKOB. PacnpenejieHHe noapocia ea h no 
cmiy3HHM b HeMopanbHbix ejibMHKax ioikhoh Tanra cxojho c pacnpeneneHiieM bcxo;job. 

H3BecTHo, hto ycjioBHH ana bo3o6hob^chhh ejiH b ejiOBbix aecax CKJiaabiBaioTCH He6na- 
ronpHaTHO, ocoGeHito Ha nepBbix CTaanax pa3BHTna noapocTa. TIphhhhoh roMy cjiyx<aT 
MHorae cJtaKTopbi. K nncny hx othochtch B03aeiicTBHe hhijkhhx apycoB. B jiHTepaType 
HMeioTca MHOtOHHCjieHHbie aaHHbie, cBnaeTenbCTByiomHe o tom, hto ycrteiuHoe B03o6HOBne- 
HHe enn 3aBHCHT ot CTeneHH pa3BHraa h itaoTitocTH BHaoBbtx nonynanHH TpaBano-KycTap- 
hmhkoboto h moxobofo apycoB (3ao6HH, 1960; Hh Yottb-xya, Cioii 4>KeHb-6aH, 1961 ; KapnoB, 
1969; lOmeHKOBa, 1970; CTapocTHtta, 1973; riyraHeBCKHii, 1992). 3th paGoibi KacatoTca b 
ochobhom bo3o6hobjichms e.riH noa noaoroM apeBOcraeB h Ha BbipyGxax. OTMeneno, hto eab 
xoporno B03o6HoaaaeTca noa noaoroM aeca h naoxo — Ha OTKpbiTbix MecTax (lOpKeBHH, 
1952). B to xe BpeMa cymecTByeT MiteHHe o tom, hto b iteHapyiueHHOH pacTHTeabtiocTH 
B03o6HOBjieHHe eaH He HaeT. 3aaana Haiunx HccneaoBaitHii 3aKmoHaeTca b H3yneHHH npottecca 
BociipoHiBoacTBa eaH b xopettHbix eaoBbix aecax toxatoii TaiirH b pa3JiHHiibix CHHy3Hax 
hh>khhx apycoB oaHOBpeMenno b aByx ttanGonee Baaoibix cTaanax cJtopMHpoBaHna toiHMaK- 
coboh CTpyKTypbi cooGmecTB; b cranHH cTaGnabnoro cocioaHHa (cTpyK'rypa apeBOCToeB ne 
Hapyrnena) h b cTaann pacnaaa apeBecttoro apyca. 

Maieptiaa h MeToaHKa 

PaGoTbi npoBoanaH b UeitTpaabHO-aecHOM rocyaapcTBeHHOM GHOccJtepitoM 3anoBeann- 
Ke (TsepcKaa o6a.) c 1986 no 1996 r. na aTaaoHttbix npoGHbix naomaaax, npeacTaBaato- 
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mux OCHOBHOii 3K0J10r0-4)HT0ueH0THHeCKHH pan KOpeHHbIX eabHHKOB, CB83aHHbiH .. 
yxyameimeM aspannn nonB 6e3 CKoabKO-imGyab 3aMerHoro npniioca nHTaTeabHbix Be- 
mecTB H3BHe. IloapoGHoe onHcanne sthx arajioHHbix npofiHbix naomaaeii nano b Kimrax 
«CTpyKTypa n npoayKTHBiiocTb eiiOBbix jiecoa loauioii TaiiiH» (1973) h «®aKTopbi 
peryaannH skochctcm e;iOBbix aecoB» (1983). HccaeaoBanH iieMopaiibHyio rpynuy eabHH- 
kob, croamyK) b Hanane sroro paaa. Craana CTaGnabHoro coctohhhh (crpyKrypa apeBO- 
cToeB He HapymeHa) npeacraBaeHa eabiinKOM anriHaKOBo-acMeHHHKOBbiM, cTaana paciia- 
aa — eabHHKOM aHnHaKOBbiM (iiohth noaHoe napyrneHne apeBecnoro apyca). Pacuaa 
npoH3omea b Komie 1970-x —nanane 1980-x roaoB. 

B KaxaoM H3 3thx eabHHKOB 6bian iano^enbi no 2 nocToamibix rpaHcexTa (125 m 
an., 1 m limp., r. e. yneTHaa naomaab — 125 m 2 ). TpaHceKTbi pacnoaoxeHbi nepneHan- 
Kyaapno apyrapyry. Ha hhx exceroaHo npoBoamm aeraabHbie reoGoraimHecKHe onncaima 
c yneroM noapocra (eaonKn ao 1 m Bbic.) n bcxobob earn Onncanna h yaerbi npoBoanaH 
na KaxcaoM KBaaparHOM MeTpe rpaHceKTOB. nocKoabxy naomaab, 3aiiHMaeMaa cnnymaMH, 
HeoannaKOBa, noayHeHHbie ana CHuymii pe3yabrarbi aaHbi b nepecnere Ha eammny 
naomaan (1 m 2 ). 3a nepHoa HaGaioaeHHii 4 pa3a 6biao npoBeaeno KapTnpoBaime rpan- 
ceKTOB c yneroM CHHy3Haabnoii crpyKrypbi cooGmecrB. 


Pe3yabTaTbi h hx o6cy%aeHHe 

llepBoe (1986 r.) KapTnpoBaime hhx<hhx apycoB eabHHKa aHHHaKoBO-acMeHHHKOBoro 
noKa3aao (ra6a. I), hto crpyKrypa sroro cooGmecrBa rannHHa ana HeMopaabiibix eabHH¬ 
KOB KOKnoii raiirH b ycaoBHax craGHabHoro cocroaHHa. Bbiao Bbiaeaeno 7 cHHy3Hii b 
noHMMaHMH B. H. CyKaaeBa (1957). HanGoabiuyio naomaab (41 %) 3aHHMaaa neMopaab- 
HO-KMcanHHaa CHHy3na, HaHMenbuiyio (1 %) — MeprBonoKpoBnaa (cHabnoe HapyuieHHe 
HanoHBeHnoro noKposa). XapaKrepHbie ana neMopaabHbix eabHHKOB loxaioii raiirH CHHy- 
3hh (HeMopaabHO-KHcaHHHaa, HeM0paabH0-pa3H0TpaBiiaa, KHcaHHHO-nanopoTHHKOBaa) 
3aiiHMaaH 85 % Bceii naomaan rpaHceKTOB. 

B cooSmecTBe eabHHKa aHimaKOBoro raK>xe 6biao Bbiaeaeno 7 CHHy3Hii (ra6a. 1): 
42 % naomaan TpaHceKTOB npnxoanaocb Ha aoaio MaanHOBO-nanopornnKOBon cnHy3nn, 
HanMeHbiiiyio naomaab 3aHHMaaa KncannHo-nanopornnKOBaa. Caeayer orMernTb, hto 
mxh KaK b eabHHKe annHaKOBO-acMeHHHKOBOM, raK n b eabHHKe annHaKOBOM npHcyrcr- 
ByiOT b iieGoabiiiOM KoanHecTBe n ne cocraBaaioT MoxoBoro apyca. 

4epe3 3 roaa b crpyKType hh>khhx apycoB eabHHKa annHaKOBO-acMenHHKOBoro 
npoH3omaH neKoropbie H3MeneHna (ra6a. 1): yMeHbmnaacb naomaab rpex nepenncaen- 
Hbix cnny3HH; noaBnancb HOBbie cnHy3nn; yBeaHHHaacb naomaab Baaex<a n MepTBonoK- 
poBHOii cHHy3nn. Ilpn nocaeaHeM KapTnpoBaHHH b 1994 r. (ra6a. 1) oKa3anocb, hto 
naomaab ocuoBiibix, xapaKTepHbix ana neMopaabHbix eabHHKOB k»khoh raiirH cnHy3Hii 
yMeHbmHaacb c 85 ao 54 %. Otmchcho aanbHeiimee coKpameime naomaan nepHHHHO- 
KHcanHHoii, raea<Ho-MeaKOTpaBHoii, a raK>Ke HepuHHUoii cnHy3nii. Pe3KO B03pocaa 
naomaab cHHy3nii c ynacmeM MannHbi (ao 26 %), yBeananaacb naomaab, 3annMaeMaa 
noaHTpnxoBoii n noanTpnxo-ccJiarHOBoii cnHy3HaMn. C 1993 r. naer nuTeHCHBHaa nepe- 
crpoiiKa hh>khhx apycoB annHaKOBo-acMeHHHKOBoro eabHHKa. 

B eabHHKe anniiaKOBOM (ra6a. 1) naomaab ocHOBHbix, HanGoaee xapaKTepnbix ana 
HeMopaabHbix eabHHKOB roxmoii Taiirn cnHy3nii nepe3 3 roaa (b 1989 r.) yBeaHnnaacb c 
16 ao 28 %, a naomaab MaanHOBo-nanopoTHHKOBoii cnHy3nn yMenbuinaacb c 42.0 ao 
24.2 %. HeMHoro yBeaHnnaacb naomaab XBomoBo-nanopoTHHKOBoii cnHymn. OrMeneno 
He3HaHHTeabHoe HapyrneHne noHBeHHoro noKpoBa (noaBaenne MepTBonoKpoBiioii cnny- 
3hh). B 1993 I-. 3acj3HKcnpoBaHbi noaBaeime HepHHHHO-KHcanHHoii n Taeamo-MeaKOTpaB- 
Hoii cHHy3nii, BoecTanoBaeHne HapyuieHnii TpaBaHO-KycTapnnHKOBoro apyca. Ilpn noc¬ 
aeaHeM KapTnpoBaHHH (b 1994 r.) naomaab CHHy3Hii, HanGoaee xapaKTepnbix aaa 
eabHHKOB HeMopaabHoii crpyKTypbi loxmoii raiirH, yBeaHnnaacb no cpaBneimio c nepBO- 
HananbUbiMH aaimbiMH b 3.5 pa3a (52 %), a naomaab MannHOBO-nanopoTHHKOBoii cnHymn 
yMeHbmHaacb b 4.8 pa3a (ao 8.5 %). 


8 BoT 2 HMMecf:!!M acypsian, N:> 7, 1998 r. 
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TABJ1HUA I 


Crpyierypa hhxhhx apycoB HeMopanbHbix ejibHHKOB ioxhom TatirH 


Tan aeca 


foabi Ha6jnoaeHHM 


EllbHHK JlHIIHflKOBO-flCMeHHHKOBblM | EjTkHHK JlMnHHKOBblH 

1986 2 1989 j 1993 j _ I994j_1986 j 1989 ! 1993 F 1994 


Cany3HM 


fljiouiaflb, % 


HeMopajii.HO-pa3HOTpaBHaB 

HeMOpajibHO-KHCJiHMHaa 

KHcavmHO-nanopoTHHKOBaH 

MaaHHOBo-nanopoTHHKOBaa 

XBomoBO-nanopoTHHKOBaa 

KoaeabixHaa 

MajiHHOBaa 

CHTHHKOBaa 

MepHH4HO-KHCaH4Haa 

MepHH4naa 

Tae>KHO-MeJiKOTpaBHaa 

noaMTpMXOBaa 

no.riHTpnxo-c<[)arHOBaa 

MepTBonOKpoBHaa 

Baaex 


16.0 

16.7 ! 

20.2 

21.5 ; 

41.0 

36.0 j 

10.0 

13.5 

28.0 

19.7 ! 

30.0 

19.2 

— 

1.8 

15.6 

23.3 

— 

— 

1.5 

<1.0 

— 

1 <1.0 

2.1 

1.5 

— 

1 <1.0 

4.0 

2.4 

— 

1 <1.0 

1.3 

<1.0 

2.0 

i 1.1 

1.8 

; 1.3 

— 

! <i.o 

<1.0 

! <1.0 ! 

7.0 

! 2.8 

1.8 

! 1.6 i 

— 

<1.0 

; 1.7 

i 2.5 i 

__ 

1 <1.0 

i 

| <1.0 

1.0 

| 10.3 

1 1.1 

! 1.3 

5.0 

10.5 

! 9.8 

I 10.6 


6.0 

18.5 

40.2 | 

34.5 

7.0 

3.6 

! 5.8 | 

11.4 

3.0 ' 

5.9 

i 6.8 1 

6.1 

42.0 

24.2 

6.0 : 

8.5 

22.0 

26.0 

! 16.7 i 

18.0 

9.0 

7.7 

| _ 

j 85 ! 

8.9 

- 

- 

* < 1.0 

< 1.0 

- 

| ~ 

1 < 1.0 
! — 

| < 1.0 

— 

! < i.o 



11.0 

■ 12.2 

1 12.6 

1 12.6 


BbiaBJieHHbie 3a 8-JiernHii nepHoa H3MenenHa b cTpyKType hhxhhx apycoB ejibHHKa 
jiHiinaKOBO-acMemiHKOBoro yKa3biBaioT Ha HapyiueHHa, npoHcxoaawHe b crpyKType apeBec- 
iioro apyca 3Toro coo6mecrBa. CHHy3HaabHaa crpyxTypa hhxhhx apycoB ycjioxnaerca. 
Toji4kom k pa3pymenHio apeBOcraa nocjiyxHa yparaH, iipoHecmniica naa 3anoBeannKOM b 
1987 r., Koropbiii iipHBeji k rn6ejin 4acrn rocuoacTByromHX (KpynnoMepubix) ocoGeii. Ho 
3TOT cJ)aKT Bbi3Baji jiHLUb ne3Ha4HTeiibHbie H3MeHeHHa b crpyKType hhxhhx apycoB eabHHxa 
JlHUHHKOBO-aCMeHHHKOBOrO, He HapyLUHB HX ecreCTBeHHyiO (lloroflH4HyK)) flHHaMHKy. CHJlb- 
Haa 3acyxa 1992 r. ycHjimia nepecrpoHKy aroro cooGmecrBa. TaKHM oGpaiOM, BerpoBan 
1987 r. iijiioc neo6bi4Hbie ycaoBHH 1992 r. Bbi3BanH pe3Koe H3MeHeiiHe Bcero MaccHBa. 

Hcxofla H3 nojiyaeHHoro Marepnaaa moxho cKaraTb, 4ro Hjier pa3pyinenHe apeBecnoro 
nojiora eabHHKa jimiHaKOBo-acMeHHHKOBoro h, BepoaTno, c H3MeneHneM pexnMa BJiax- 
hocth no4Bbi (noaBJieuHe chthhkoboh, XBomoBO-nanopornHKOBOH cHHyiHii), b to BpeMa 
xax na pacnaae (eabHHK aHiiHHKOBbiH) BoecTaHaBaHBaerca ecTecTBemibiH HanoaBeHHbiH 
HOKpOB, CBOMCTBeHHblM HCMOpajIbHblM eabHHKaM K3XHOH TattlH, B03MOXHO, e IlOBblLUeH- 
HbiM (He 3acToiiHbiM) yBaaxueHneM. HaMeaaerca TeHaeHUHa k (JjopMHpoBaHHio b naab- 
HeHLUeM KJIHMaKCOBOH crpyKTypbi. 

3a aanHbiii orpe30K BpeMeHH aaGaroflaancb 3 Boanbi B03o6noBaeHHa ejm (waccoBoe 
noaBaeuHe bcxoaob). YaeT bcxoaob npoBannan b reaeHHe 3—4 aer, t. e. or Haaaaa ozihoh 
BoaHbi B03o6HOBJieHHa ao Haaaaa apyroil (pHC. 1). Momnocrb noiiyaauHOHubix BoaH 
B03o6noBaenHa eaH chjimio pa3aHaaerca no roaaM, npH stom ejibHHK aHiinaKOBO-acMen- 
HHKOBbiii h eabHHK awnHaKOBbiii Maao pa3aHaaioTca no KoaHaecTBy BcxoaoB. Kax 
npaBHao, JiHLUb neGoabmaa aacrb hx BbixHBaer k caeayiomeH BcnbiaiKe B03o6noBJienHa. 
B eabHHKe aHimaKOBO-acMeHHHKOBOM k caeayiomeH BcnbiaiKe B03o6noBjieiiHa ocrajiocb 
okojio 5 % BcxoaoB, BTopaa nonyaapHOHnaa Boana 6biaa noaaBJieHa noaHocrbio, or 
Tperbeii Boanw B03o6HOBaenHa ocraaca 1 % bcxoaob. B eabHHKe jihiihhkobom or nepBOii 
nonyaauHOHHOH BoaHbi ocrajiocb oxoao 21 % bcxoaob, ot BTopon BciibimKH bo3o6hob- 
aeHHa — okojio 6 %, ot rpeTbeii — 16 % BcxoaoB. 

PacnpeaeaeHHe bcxoaob ean aaHO b ra6a. 2. 

ripn nepBoii BcnbiuiKe B03o6noBaenHa b eabHHKe anilnaKOBO-acMemiHKOBOM noaaB- 
aaiomee ancao bcxojiob o6napyxeiio na MepTBonoKpOBiioii CHHy3HH. floBOJibiio mhoio 






Phc. 1. flHHaMHKa HHcacHHOcTM BcxoaOB ejiM b eab- 
HHKe .TMnHBKOBO-HCMCMHHKOBOM («) M B C.lbHHKe 
j'IH nHBKOBOM (fi). 

1 —— BOJ1Hbl B01o6HOBBeHHB eJlll (MaCCOBOe nOBBBCHMS 

bcxobob). no och a6cuncc — roan y'ieia; no ocn opan- 
HaT — MHCBO BCXOBOB Ha TpaHcexTax, UIT. 


Pmc. 2. flMiiaMHKa hhcbchhocth noapocTa eaw 
B eBbHMKC BHnHHKOBO-HCMCHIIHKOBOM («) M B 
e.BbHHKC JIHIIHHKOBOM (6). 

no och aGcuncc — roan yncTa: no ocn oponnaT — 
kobuhcctbo noapocTa Ha TpaHcexTax, uit. 


bcxoaob o6napy>KeHO Ha Ba/iexe. M3peAxa Bcxoabi mox<ho BcrpernTb b neMOpajibHO-Knc- 
jiHHHoii cnny-jHH. B ejibHMKe jimhhhkobom b 1988 r. npn nepBoii BcnbiiuKe bo3o6hobachhh 
HanGojibmee koahhcctbo bcxoaob ejin 6buio OTMeneHO na Banexce, 1/4 Bcex bcxoaob 
npnxoAHJiacb Ha KHCAHHHo-nanopoTHHKOByio cHHy3nio. 3naMnrejibHO MeHbme bcxoaob 
enn 6bmo oTMeneHO b KOHeAbixaioii n HeMopajibno-pa3HorpaBHon cHHy3Hax, 1 % — b 
MaAHHOBO-nanOpOTHHKOBOH CHHy3HH. 

ripn BTopoii BcnbiniKe bo3o6hobachhh enn b eAbunxe jmriHHKOBO-acMeHHHKOBOM 
Han6ojibinee koahhcctbo bcxoaob TaioKe npnxoAHAOcb Ha MeprBonoKpoBHyio cnny3Hio h 
Banexc; xpoMe roro, bcxoam 6buiH OTMeHeHbi b HeMopaiibno-pa3HorpaBHOH, KHCAHHHo-na- 
[IOpOTHHKOBOH, MaAHHOBO-nanopOTHHKOBOM, HeMOpaAbHO-KMCAHHHOM CHHyiHHX. B eAb- 
HMKe AHnHHKOBOM BCXOAbI eAM 6bIAH 06 napyx<eHbl BO Bcex CHHy3HHX, HO nOAaBABlOUiee 
hhcao bcxoaob pa3Memanocb na Banoxe h MeprBonoKpoBHoii CH»y3Hn. 

ripH nocneAHeii BcnbimKe bo3o6hobachhh cam naH6ojibmee koahhcctbo bcxoaob b 

eAbHMKe AMHHAKOBO-HCMeHHHKOBOM 6bIAO 06 napyx<eH 0 Ha MepTBOIlOKpOBHOH CHHy3HH H 
Ha Banex<e, a raioKe (b nopaAKe yGbiBanHH) b hcphhhho-khcahhhoh, HeMopaAbno-KHCAHH- 
HOH, CHTHHKOBOH, HCMOpaAbHO-paiHOTpaBHOH, TAOKHO-MCAKOTpaBHOM, KHCAHHHO-IIaHO- 
pOTHMKOBOM CHHy3HHX. 1 % BCXOAOB npHXOAHTCH Ha MaJIHHOBO-HaHOpOTHHKOByiO CHHy- 
3HK). B eAbHHKe AHnHHKOBOM 60 AbLX 4 e HOJIOBHHbl BCeX BCXOAOB npHXOAHTCH Ha BaAOK, H 
aaAee b nopHAxe yGbiBaHHH o6napyx<eHbi bcxoam cam b XBomoBO-nanopoTHHKOBOH, 
KOHeAbDKHOH, HeMOpaAbHO-KHCAHHHOH, KHCAHHHO-nariopOTHHKOBOH, HeMOpaJIbHO-pa3- 
HOTpaBnoii CHIiy3HHX, OTCyTCTByiOT OHH B MaAHHOBO-nailOpOTHHKOBOH, HepHHHHO-KHCAHH- 
HOH H Taex<HO-MeAKOTpaBHOH CMHy3HHX. 

AHajiH3 noAyMeHHbix aahhux CBHAereAbCTByer o tom, hto xapaxrep pacnpeAeAenHH 
BCXOAOB eAM HO CMIiy3MHM B 06mHX HepTaX COXpaHHeTCH BO Bcex yHTellHblX BCHblLUKaX 


8 * 
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TAEJlHIiA 2 


PacnpeaeaeHHe bcxoaob enH no cHHy3HHM b HeMopaabHbix enbHHKax 


Tun Jieca 


EjIbHHK JlHriHflKOBO-HCMeHHMKOBblM 


EllbHHK JlHnHHKOBblH 


Toflbl Ha&lKMieHHft 

1988 

1990_ 

1993 

[ 1988_ 

1990 

1993 

CnMy3HH j 

1 



KojIHHeCTBO 

BCXOHOB, % 



HeMopanbHO-pa3HOTpaBHaH 

0 

j 

3.4 

6.0 

8.0 

! 4.2 

5.0 

HeMopaabHO-KHcaHMHaa 

2.6 

l.l 

! 11.5 

0 

0.4 

6.0 

KncJiHMHO-nanopoTHHKOBaH 

0 

2.6 

5.0 

24.6 

2.4 

5.0 

XBomoBO-nanopoTHHKOBan 

— 


0 

0 

2.1 

11.5 

MaaHHOBO-nanopoTHHKOBaH 

0 

1.8 

1.0 

0.9 

0.7 

0 

KoaeabiJKHaH 

0 

o 

0 

7.1 

3.8 

6.5 

MaAHHOBaH 

0 

0 

0 

— 

— 

— 

CHTHHK0B3H 

0 

0 

6.5 

— 

— 

- 

MepHHMHO-KHCaHMHaa 

0 

0 

15.0 

i 

i — 

— j 

0 

MepHHMHaH 

o 

0 

0 

— 

— 

— 

Tae*HO-Men KOTpaBHafl 

o 

0 

1 

5.0 

— 

| 

0 

1 

riOJlHTpHXOBaH 

o 

0 

0 

— 


1 

nojiHTpHxo-ccparHOBax 

0 

0 

0 

— 

— 

— 

MepTBonoKpoBHaa 

87.4 

68.4 

32.0 


30.4 

- 

Baaex< 

10.0 

22.7 

18.0 

59.4 

56.0 

66.0 

flpHMeHaHMe. «—» — cnny3HH oTCyTCTByeT; «0» — b cmiy3nM neT bcxobob. 




B03o6HOB^eHH5i ean. ycraHOBJieHO, mto b ciaaMH craGnabHoro coctohhhh (cipyKiypa apefioc- 
ToeB He HapymeHa) bcxoam eaH b ochobiiom npHyponeHbi k napyiueHHHM HanoHBeHHoro 
HOKpoBa h k Baaotcy. KpoMe roro, bcxoam e;iH HanGoaee Macro mo>kho BcrperHTb b 
H eMOpa,'IbHO-KHC;iHMHOH, HeMOpajlbHO-pa3HOrpaBHOii H HepHHHHO-KHCJIHMHOH CHHy3HHX. B 
craflHH pacnaaa caoxnux ejibHHKOB Ha nepBoe Mecro no mhcjichhocth bcxoaob ejiH bmxoaht 
B aae*, MeHbme hx b MepTBonoxpoBHOH CHny3HH, h b otahmhc ot craann CTaGnabHoro 
coctohhhh 3HaHMTejibHoe KOJiHMecTBo bcxoaob ejiH BCTpenaeTCH b CHny3HHX c npeo6;iaaaHHeM 
nanopoTHHKOB (KHc:iHMHO-nanopoTHHKOBaH, XBouioBo-nanopoTUMKOBan, KOMeabOKnan). 

npn aHaAH3e anHaMHKH mhcachhocth noapocra ean (pnc. 2) BbiHBJieHo, mto b eabHHxe 
jih n hh KOBO-HCMeH hhkobom oHa HeyioiouHO CHHxcaeTCH. 4epe3 3 roaa ocranocb 58 % 
noapocra ejiH, a erne nepe3 5 neT — 33 %. B ejibHHKe ahnhhkobom (Ha ctbahh pacnaaai 
nepe3 3 roaa yueaeno 3HaaHreabHo Gojibine noapoCTa (80 %), a c 1989 r. MHcaeHHOCTb 
noapocra can aax<e yBeaHnnaacb. YBeaHMeHHe mhcjichhocth noapocra eaH npoH3omao 
3& CMer eaoMeK Bbicoron 1 — 10 h 10 — 25 cm, npoHipacraiomHX b ochobhom na Baae>Ke. 
Bo3pacT 3thx eaoMeK npeanoaojKHTeabHO He 6onee I 1 aer (riyraMeBCKHii, 1992). 3a 3tot 
npoMexcyTOK BpeMenH Sbuio HecKOJibKO BCiibimeK bo3o6hobjichhh eaH. Ha craaHH pacnaaa 
nonyjiHUHOMHbie Boaiibi nenpepbiBHbi h m3cthmho naioiaabiBaioTCH apyr na apyra (b 
OTJiHMne ct cTaanH CTaGnabnoro coctohhhh), b pe3yabTare nero MHcaemiocTb noapocra 
pacreT 3a cmct bcxoaob, nepenieaiiiHX b noapocr. 

Ochobhhh Macca noapoCTa ejiH b ejibHHKe jiHnHHKOBO-HCMeHHOM, xax h b ejibHHKe 
annHHKOBOM, npnypoMeHa k Baaex<y h MepTBonoKpoBiioii ch ny3H h (ra6a. 3), ripnaeM b 
eabiiHKe aHnHHKOBO-HCMenHHKOBOM KoaHMecTBO noapocra ean na Bane>Ke Mepe3 3 roaa 
HeMHoro CHH3HJiocb, a b aaabHenmeM pe3xo ynano. B eabHHKe annunKoBOM, HaoGopor, 
KOJiHMecTBo noapoCTa eaH na Baae>Ke k 1994 r. 3HaMHTeabno yBeaHMHaocb. B 1994 r. 
nanGoabiuee KoaHnecrBo noapocra b eabHHKe annHHKOBo-HCMeHHHKOBOM o6napyx<eHO b 
noHBHBmeiicH b 1989 r. noaHrpuxo-cc^arHOBOH cHHy3HH. 

Pacnpeaeaenne noapocra, BbiHBJieHHoe b 1994 r.. He Hapymaer oGmeii 3aKonoMepnoc- 
th. 3tot 4)axT aHUib Moxcer CBHaeTejibcTBOBaTb o 3HaMeHHH Baarn ajih MaaaurHx 
renepauHH ean b HeMopaabHbix eabHHKax. 
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TABJ1HUA 3 


Pacnpeae/ieHHe noapocTa e;iH no cnHy3HHM b HeMopaabHbix e/ibHHKax 


Tun aeca 


EjlbHHK JimiHflKOBO-flCMeHHHKOBbl ft 


EntHHK nnumlKOlibifi 


Toflbi Ha6.nio.aeH nil 

1986 

1989 

1994 

| i 

1986 1989 1994 

CMHY3MH 



<OJ1KMeCTBO 

no.apocTa, % 



HeMopanbHO-pa3HOTpaBHaB 

0 

0 

5.6 

1.8 

7.5 

3.2 

HeMopaabHO-KMcaHMHaB 

2.8 

4.4 

5.6 

18.3 

17.5 

5.2 

KHcaHMHo-nanopoTHHKOBaa 

5.8 

5.2 

2.8 

13.8 

10.0 

5.2 

MajiHHOBO-nanopoTHHKOBasi 

— 

0 

3.7 

5.5 

7.5 

6.4 

XBOiHOBO-nanopoTHHKOBaa 

- 

— 

0 

7.3 

2.5 

3.9 

KoneabOKHaa 

— 

0 

11.2 

3.8 

5.0 

3.9 

MaaHHOBaa 

— 

0 

0 

— 

— 

— 

CHTHHKOBaB 

— 

0 

0 


— 

— 

MepHHHHO-KHCaHMHaa 

4.2 

0 

0 


__ 

0 

MepHHHHaa 

— 

— 

0 

_ 


0 

TaejKHo-MeaKOTpaBHaa 

3.8 

10.3 

9.3 

— 

— 

0 

noaHTpHxoBaa 

— 

0 

0 

— 


— 

nojiHrpHxo-ctfiamoBaa 

— 

0 

26.2 

— 

— 

_ 

MepTBonoKpoBHaa 

— 

7.0 

15.0 

— 

0 

_ 

Baa ex 

83.4 

73.1 

20.6 

49.5 

50.0 

72.2 

npHMeqaHHe. «—» — cnny-in« otc^ctbvct: «0» — b 

CHHV3HH He7 

noapocTa. 




PacnpeaejieHHe noapocra ean no cnHy3HHM cxoaHo c pacnpeaenenneM bcxoaob, ho 
Bbix<MBaeMOCTb MjiafliiiHx renepauHH eirn Ha nopaaoK Bbime, ne.M y bcxoaob (Tafui. 4). 
4epe3 3 roaa (b 1989 r.) caMaa BbicoxaH BbixHBaeMOcrb y noapocTa b cooGmecTBe eabHHxa 
aHHHBKOBO-HCMeHHHKOBoro (67 °/c) 6biaa na Baaexe (47 3K3. npoTHB 70 3K3. b 1986 r.) 
h b HeMopajibHbix cmiy3HHx (57 %), a caMaa iiH3Kaa — b KHCjiHHHo-nanopornnKOBOH 
CHHy3HH (25 %); b raexHO-MeaKOTpaBHOH cHny3HH BbixHBaeMOcrb noapocTa cocraBJiajia 
50 °/c. B eabHHKe JinnuBKOBOM na Baaexe h b KOHeabDKnoii CHiiy3HH noapocT ejin 
coxpanHjica noaHocrbio, b neMopaabubix cnny3nax BbixHBaeMOCTb noapocra cocraBjiaaa 

91 %, B KHCJIHHHO-nanOpOTHHKOBOH CHHy3HH - 75, B XBOLUOBO-nanOpOTHHKOBOH - 

33.5 % (ra6a. 4). 

B 1994 i . noapocT e;m b eabHHKe .HMiiHaKOBo-acMeH hhkobom b HextopaabUbix cnny- 
3Hax coxpanHaca nojinocTbio, BbixHBaeMOCTb noapocra b k hcjimh HO-nanopoTn hkoboh 
CMH y3MM cocTaBjiajia 57 %, b TaexHO-MeJiKOTpaBHOii — 50, Ha Banexe — 30 %. B 
eabHHKe anrinaKOBOM ornaa noapocra eaH orMenen ToabKO b XBomoBO-nanopomuKOBOH 
(BbOKHBaeMOCTb 50 %) h Ma.iHHOBO-nanopornHKOBOH (BbixHBaeMOCTb 28 %) CHHy3Hax. B 
KHCJiHHHO-nanopoiHHKOBOH h KOMeabDKHOH chhv3hhx noapocT ean coxpanHaca noa- 
nocTbK), a 3 aeMopaabHbix CHny3Hax h ocoGemio Ha Baaexe hhcjichhocti, noapocra ean 
3HaHHTeabno B03pocjia. 

Ahbj>h 3 iioayHeinibix aamibix noKa3an, hto b eabHHKe annnaKOBO-acMen hhkobom Ha 
sanexe. rae paiMemaercH nanGojibrnee KoannecTBO noapocTa, co BpeMeneM chjibho 
yBejiHHHBaerca sjiHMHuanHH Moaoabix enoneK, b pe3yabraTe aero HHcneHnocrb noapocra 
eaH npoao/ixaer naaaTb. B ochobhom noapocr ocTaerca mabKo na pa3aox<HBmeMCH 
Banexe. B sthx ycaoBHax oh BbiaepxHBaeT Borpociuyio KOHKypenuHio OjiHxaHiiiHx 
coceaeii h KOHKypenuHio c MarepHHCKHM apeBocroeM 3a MHHepaabiibie BemecrBa noHBbi 
h Baary. B eabHHKe jihiihhkobom, rae hct aaBjieHHB MarepHHCKoro noaora na noapocr, 
MaaaniHe I'enepanHH ean pa3BHBaioTCH ycnemnee, neM b eabHHKe aHiiHHKOBO-HCMen- 
HHKOBOM. 

noayaenHbie MaTepHa/ibi noiBoaaior caeaarb caeayioniHe BbiBoabi. 
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TABJ1MUA 4 

jHHaMHKa MMCJieHHOCTH nO^POCTa ejIH no CHHy3HHM B HeMOpanbHbIX eJlbHHKaX 


Thii Jieca 

E-llbHHK JIHnHHKOBO-HCMeHHHKOBblM 

EnbHHK JIHnHHKOBblH 

roflbi Ha6jiK)fleHMM 

1986 

\ 

1989 

I994 1986 

1989 1994 

CHHy3MM 


KoaaqeCTBO noapocta, uit. 


H 

HeMopaabHbie cHHy3HH 

21 

12 

12 

11 10 

15 

KHcaHMHO-nanopoTHHKOBaa 

28 

7 

4 

4 

3 

3 

MajiHHOBO-nanopoTHHKOBaa 

— 

0 

6 

18 

10 

5 

XBomoBo-nanopoTHHKOBaa 

— 

— 

0 

12 

4 

6 

KoaeabUKHaa 

— 

0 

2 

2 

2 

2 

MajiHHOBaa 

— 

0 

0 

— 

— 

— 

CHTHHKOBaa 

— 

0 

0 


— 

_ 

MepHHHHO-KHCBHMHaa 

2 

0 

0 



0 

MepHHMHaa 

— 

0 

0 



— 

TaexcHO-Mea KOTpaBHaa 

4 

2 

1 


— 

0 

riojiMTpHxoBaa 

— 

0 

0 


— 

— 

PloaHTpHxo-ctfiarHOBaa 

— 

0 

I 


— 

- 

MepTBonoKpoBHaa 

0 

5 

I 


0 

- 

Bane* 

70 

47 

14 

u 3 ! . 

32 

96 

Bcero 

125 

73 

41 

78 

61 

127 


DpMMeqaiiMe. HeMopanbHbie cnHy3HM — neM0panbM0-pa3H0TpaBHaa + HeMopaabHO-KMcaa'iHaa; «—» — 
caHy3KH otcyTCTByeT; «0» — b chhv3hh hct noiipocxa. 


Ha cjjOHe pacna.ua cyGK/iHMaKCOBbix cooGmecTB HeMopaiibubix ejibHHKOB na reppHro- 
pnn UeHTpajibHO-JiecHoro Gnocc^epHoro 3anoBeflHHKa HueT hx BoccraHOBjienHe. 

CrpyKrypa hhx<hhx apycoB neMOpajibiibix ejibUMKOB uoBOJibHo ycroiiHHBa, ona napy- 
LuaercH jiHuib npn B03fleiicTBHH KOMuneitca neGjiaronpHHTHbix (JjaKropoB, aeiicTByiomHX 
nonrH oflHOBpeMeHno. 

Ilpouecc B03o6noB;ieHHa enH b neMOpajibiibix ejibHHKax 3arpyanen, HenpepbiBHocrb 
ero b craflHH craGHUbHoro coctohhhh Moxer HapymarbCH. YcnemHee npouecc bo3o6hob- 
jieHHH ejin Hfler b craaHH pacna.ua upeBecHoro apyca, rue nacrb bcxouob exiH nepexounr 
b noapocT, hto noaaepx<HBaeT HenpepbiBHocrb B03o6HOBneHHH ejm. B oGenx nccneuyeMbix 
craanax 4)opMHpoBaHHH miHMaKcoBOH crpyKTypbi b HeMOpaubHbix enbuHitax bo3o6hobjic- 
Hue e;m nuer raaBHbiM o6pa30M na Baue>Ke h HapyuieHHOM HanouBCHHOM noxpoBe, npnneM 
b craaHH craGnjibHoro coctohhhh ana BcxoaoB OKa3biBaioTCH npeunoMTHreubHee Hapyme- 
hhh HanoHBeimoro noKpoBa. HannuHe bcxobob b apyrwx cHHy3Hax, a raioxe npHcyrcrBHe 
MJiauuiHX reHepaunii ejiH 3aBHcar or roro, na Kaxon craaHH 4)opMHpoBaHHH miHMaKCOBoii 
cTpyKTypu naxoaHTca pacrnreabHoe cooGmecrBo. 

CaMaa ya3BHMaa c})a3a npouecca bo3o6hobjichhh eaH b neMopaiibHbix ejibHHKax — 
Bcxoau. 
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EoTaHHqecxHH HHcTiiTyT rioayMeno 14 111 1997 

hm. B. Jl. KoMapOBa PAH 
CaHKT-netep6ypr 


SUMMARY 

Data on dynamics of seedlings and young generations of spruce in nemora! forests of south taiga 
are given at the stable stage and in disintegrating spruce forests as related to the synusial structure 
of lower strata. Poor spruce young growth is registered in these phytocoenoses. The continuity of 
survival at the stable state can be interrupted. At the disintegration stage, spruce regeneration is more 
successful. At both stages of climax structure spruce regeneration goes mainly on slash and damaged 
soil cover. At the stage of stability the latter is more preferable for seedlings. The occurrence of 
seedlings and regrowth in other synusia depends on the stage of climax structure formation in plant 
communities. 


YflK 581.526 (571.513) 


Got. xypw., 1998 r., t. 83, N? 7 


© A. fO. KopoJitoK, H. M. MaKVHHHa 

HH3KOTPABHBIE KAMEHHCTblE CTEnH CEBEPO-MHHYCHHCKOH 
KOTJIOBHHBI: ACCOIJHAU[HH ANDROSACO 
DASYPHYLLAE-CARICETUM PEDIFORMIS ASS. NOV. 

A. YU. KOROl.YUK, N. I. MAKUNINA. THE SHORT GRASS STONY STEPPES OF THE NORTH 
MINUSINSK BASIN: THE ASSOCIATION ANDROSACO DASYPHYLI.AE-CARICETUM PEDIFORMIS ASS. NOV. 


flaHa pa^BepiiyTaa xapaicrepHCTHKa HH3KOTpaBHbix xaMemicTbix cTeiieii CeBcpo-MHnycHHCKOii KOTjioBHHbi 
BbiHBjieHu 3aKonoMepnocTU hx npocTpaHcTBeHHoro paiMemeiiHa, noapofino paccMOTpeHbi iopn'K>iiTa;ii,Haa h 
B epTHKajibiiasi CTpyKTypbi. npoBeaeii aKonoi-HHCCKHii h reorpacjamecKHH aHa;iH3 cjviopbi. HniKOTpaiiHbie Kaxie- 
HHCTbie CTenn ormcaHbi b KanecTBe oco6oii accouHaiiHH b CHCTeMe aKO.noro-rp.nopHCTHqecKoii oaccncjiiiKauHU. 
Acc. Androsaco dasyphyllae-Caricetum pediformis ass. nov. pa3aejieHa na 2 cy6accouHauHii: cariceiosum 
humilis h helictotrichetosum. 


CTenn b pacTHTejibHOM noKpoBe XaKacnn 3annMaioT oany H3 BeaymHX noimtuii, 
o6pa3ya caMOCToaTejibHbiii noac ita BbicoTe 300—600 m Haa yp. m. B cocTaBe jiecocren- 
noro noaca no roxaibiM cmiOHaM cTemibie cooGtuecTBa noflUHMaioTca ao 800 m itaa yp. m. 
OcHOBiioe pa3Hoo6pa3He 4)HToneno30B npeacTaBneno JiyroBbiMH h h acToamuMM cienaMH. 
B HMTKHevt uacTH jiecocTenHoro noaca no BbmyKjibiM, Han6ojiee cyxnM cioiOHaM pa3BMBa- 
iotch CBoeo6pa3Hbie HM3KOTpaBHbie KaMenwcTbie CTenn, b cjiotkchhh Korapbix aKTHBuyio 
ponb nrpaioT bh^m, cBoiicTBeHHbie KpnoKcepocjiHTHbiM cTenaM CeBepHoii A3hh. Hmchho 
k coofimecTBaM aannoro Tuna npHyponeno 3Ha>iHTejibnoe hhcjio cTeriHbix nepnrjianHajib- 
Hbix pejiHKTOB, nanGonee hpkhmh npeacTaBUTejiaMH Korapbix hbjihiotch Dryas oxyodontaj 
Minuartiu verna, Kobresia filifolia. B paGoiax, nocBamenHbix aHajiH3y pacTHTejibHoro 


1 Ha3BaHH» bhjiob naHbi no CBoaxe C. K. MepenaHOBa (1995). 
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noKpoBa Ch6hph (PacTHreabHbin..., 1976; KpacnoGopoB, 1986; HaM3aaoB, 1994, n ap.). 
3th CTenn ynoMHHajiHCb noa pa3anaHbiMH Ha3BaHnaMH, ho anaaH3a hx xax neaocTHoro 
aaneHHa He npoBoanaocb. Ueabio Hacroamen paGoTbi aBaaeTca xapaKrepnCTHKa HH3KO- 
TpaBHbix KaMeHHCTbix crenel) XaKacnn. 

HH3K0rpaBHbie KaMeHHCTbie creiiH pacnpocrpaHeiibi b ueurpaabHoti h ioxuioh aacTax 
CeBepo-MHHycHucKoii KoraoBHHbi. Ohh BCTpeaaioTca b oGaacrax pa3BHTna KyacroBO-rpa- 
aoBoro h MeaxoconoaHoro peabecjia Ha crbixe crenHoro h aecocienHoro noacoB (500— 
650 m Haa yp. m.). B Hnaaien Haem aecocrennoro noaca (boctomhuh MaKpocxaoH 
Ky3HeuKoro Aaaray) ohh npnypoaeHbi k oGaacraM MOHOKannaabHO 3aaeraiomHX ocaaoa- 
hwx nopoa HH>Knero KapGona, cpeanero h BepXHero aeBOHa (Mhctpiokob, 1988). 
KaMeHHCTbie crenn 3aHHMaioT iieGoabLune naomaaKH Mea<ay BbixoaaMH xopeHHbix nopoa 
Ha BepmHHax h Bbinymibix aacrax Kpymix roxmbix cxaoHOB. llo Mepe npHOanxenna k 
ceBepHOH rpaHHue pacnpdcTpaiieiiHa (mHpoTHoe TeaeHne p. rieanme — 03. YayM — 
ceBepHbin MaKpocmion KoiibeBCKoro xynoaa) onHCbiBaeMbie crenn BCTpeaaioTca Bee peace 
h 3aHMMaioT HeGoabiiiHe naomaaKH na BbinyKabix cmioHax cBeroBbix SKcnosHnnii. 
floaoGHbie MecTOoGnraHHa ohh 3aHHMaioT h Ha BareHeBCKOM xpaxe. B crentioM noace 
CeBepo-MHHycHHCKon KoraoBHHbi HH3KorpaBHbie CTenn aBaaiorca xapaxTepHbiM, ho 
He3HaMHTeabHbiM no naomaan saeMeHTOM pacrnreabHoro noKpoBa MeaKOconoaHbix 
MaccHBOB ceBepHee 03. Beae h xpe6ra 4a6aaaax, rae ohh BCTpeaaioTca Ha naocKHx 
me6HHCTbix BepmHHax conox. B lOaciio-MHHycHHCKOH KOTaoBHne (HH3KoropHbiii MaccnB 
Caxcapbi, YndaTCKaa CTenb) o6eaHeHHbiii Gaox xapaxTepnbix BHaoB HH3KorpaBHbix 
KaMeHHCTbix cTeneii HHoraa npncyTCTByeT b cooGmecrBax HacroaujHX Miioro3aaKOBbix 
crenen (noaoamii, MaabneBa, 1973; PacTHTeabHbiii..., 1976). OnncbiBaeMbie crenH 
HenocpeacTBenno KonraKTHpyioT c ayroBbiMH pa3HorpaBHO-3aaKOBbiMH crenaMH, npeoG- 
aaaaiomHMH no naomaan h o6pa3yiomHMH 4 »h. 

KaHMaT b npeaeaax HHxaieii Haem aecocrenHoro noaca CeBepo-MHHycHucKoii 
KoraoBHHbi Moa<eT 6birb oxapaKTepH30Ban xax KOHTHHenTaabHbiH c aanTeabHoii xoaoanon 
3HMoii h cpaBHHTeabHO KopoTKHM xapKHM aeroM. CyMMa aKTHBiibix reMneparyp cocTaB- 
aaer 1600—1700 °C. Ha kokhmx cxaoHax OHa Bbirne na 100—300 °C h coorBercTByer 
cyMMe TeMneparyp crenHoro noaca. ToaoBoe KoanaecTBo ocaaxoB (350 mm) npHMepHO 
paBHO HcnapaeMOCTH. HanGoabmee KoanaecTBo ocaaxoB Bbinaaaer bo Bropoii noaoBHHe 
aera. rnapoTepMnaecKHH pexHM kokhmx Bbinymibix CKaoHOB cnabHo omnaaeTca or 
raKOBoro TonoaorHHecKH 6aH3KHX 3KOTonoB, 3aHHMaeMbix ropHbiMH ayroBbiMH h nacro- 
auiHMH pa3HorpaBHbiMH crenaMH. Oh xapaKrepH3yerca noBbimeHiibiM KoanaecTBOM npa- 
moh coaHeMHoi) paananHH, GoabuiHMH aMnjiHryaaMH cyroaiibix reMneparyp B03ayxa h 
noBepxHOCTHbix caoeB ropHbix nopoa, a Taxa<e HeaocraTKOM Baarn H3-3a Gbicrporo croxa 
aoa<aeii h npaxmaecKH noanoro orcyTCTBHa cHexmoro noKpoBa (MacKaeB, 1973). 

HH3KorpaBHbie KaMeHHCTbie creiiH npHypoaeHbi k KpbiabaM MOHOKaHHaiibHbix cioia- 
aoK, rae naacmi ropubix nopoa 3aaeraioT noHTH nepneHanKyaapHO k naocKocra dcaona, 
caeacTBHeM aero aBaaerca BornnKHOBeHne cTyneHaaroro reppacoBHanoro peabecjia. Ohh 
3aHHMaioT HaKaoHHbie naomaaxn Ha «CTyneHbKax». lloaBbi nepa3BHTbie, meGHHCTbie, 
aepHOBo-Kap6onarHbie. IHeGHncrocTb cnabiio BapbHpyer (or 20 ao 70 %), c sthm CBa3aHO 
H3MeHenHe oGmero npoeKTHBHoro noKpbiraa. CooGmecTBa oranaaioTca pa3pea<enHbiM h 
H eBbicoKHM aByxr>apycHbiM TpaBOcroeM. Cpean coaHo-3eaenoro nbiniHoro 3aaKOBO-pa3- 
HOTpaBHoro 0Kpyx<eHHa KaMeHHCTbie crenn BbiaeaaioTca GaeaHo-cepbiMH, CH30BaTbiMH 
orreiiKaMH. OroMy ne b nocaeanioio oaepeab cnocoGcTByer pa3Bnme He6oabinHx naombix 
KypTHH Androsace dasyphylla, Potentilla acaulis , npaKTHaecKH He B03BbimaiomHXca naa 
nepecbinaiiHOH meGeHKoii noaBoii, h ceaoBaTbix HH3Kopocabix aepnoBHHOK Festuca 
lenensis. HeKOTopoe oacnBaeime bhocht oGnnbHO uBeTymnn aaGpen, HanoMniiaiomHH 
MHHHanopubie OKpyrabie xayMGbi, b naaaae xe aera pa3HonBeTbe crenn o6pa3yioT 
Arctogeron gramineum n Androsace dasyphylla. llpoeKTHBHoe noKpbiTHe TpaBOcroa b 
cpeaHeM cocraBaaer 50 % (30—60 %). riepBbiii apyc (ao 40—45 cm Bbic.) b GoabmniicTBe 
oiiHcaHHbix cooGmecTB npeacraBaaer coGoii pa3o6meHHbie rpyniibi aepnoBHii Elytrigia 
geniculata , Festuca sibirica n Stipa krylovii. OGinee npoeKTHBHoe noKpbime apyca He 
npeBbiiuaeT 15 %. OcuoBHaa Macca TpasocToa cocpeaoroaeHa bo BTOpoM apyce (ao 15 cm 
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Bbic., fipnneM 6o.nee TpeTH — no 5 cm). Oh o6pa30BaH npeHMymecTBemio pacTeHnaMit 
n;iOTHOflepHOBHHHbix (3J13KH h ocokh), CTep>KHeKopHeBbix MHoroniaBO-KayaeKCOBbix. 
CTejHOIUHXCS flOJiyKyCTapHHHKOBblX )KH3HeHHbIX cjjOpM (pHC. 1). BTOpOH apyC pa3flejlHeTCB 
Ha 2 iiotvbapyca, BbicoTHaa rpaHHiaa Meatfly kotopmmh npoxoflHT Ha py6eate 5 cm. B 
nepBOM noflbapyce (cpennaa BbicoTa 8— 10 cm) AOMHHHpyiOT Festuca lenensis, F. pseu- 
dovina, Carex pediformis h Kobresia filifolia. B hhxuicm non'bapyce cocpeflOToneHo 
KceponeTpocjjHJibnoe HH3KOTpaBbe, xapaKTepHoe tuia HCcneflOBaHHoro THna CTeneii: An- 
drosace dasyphylla, Arctogeron gramineum, Oxytropis intermedia, Thymus serpyllum s. 1. 

ropn30HTajTbHyio h BepTHKajTbHyio CTpyKTypy coo6mecTB onpeflenaeT He6oflbmaa 
rpyniia KOHCTaiiTHbix BbicoKOo6n;ibHbix bhaob: Kobresia filifolia, Carex humilis, Festuca 
lenensis, Thymus serpyilum s. 1., Androsace dasyphylla, Carex pediformis, Arctogeron 
gramineum, Festuca sibirica. B KanecTBe HenocTOSHHbix coflOMHuamoB oTMeneHbi Stipa 
krylovii, Elytrigia geniculata, Gypsophila patrinii, Festuca pseudovina, Oxytropis inter¬ 
media, Cotoneaster melanocarpus, Caragana pygmaea, Koeleria cristata, Pulsatilla 
turczaninovii. 

Jlna 3KO.nornHecKoro anajTH3a cjjjiopbi HH3KOTpaBHbix xaMeiiHCTbix CTeneii (no 35 i-eo- 
6oTaHHHecKHM onHcaHHHM) 6bi.na pa3pa6oTaHa CHCTeMa 3Konoro-ueHOTHHecKHx sneMeH- 
tob cTennoH cjjnopbi XaxacHH (KDpueB, KaMejmH, 1987; Kopomoic, 1996) Ha ociiOBaHHH 
o6pa6oTKn 6o.nee 400 onHcaHHii CTeneii h ocTenHeHHbix jiyroB. B cfloateiiHH coo6mecTB 
HH3xoTpaBHbix xaMeiiHCTbix CTeneii Beflymne po;in Htparo r cneflyioinHe 3KoueH03JieMeHTbi. 

1. FleTpocjjHTHOCTenHOH 3KOJioro-uenoTHHecKHH aneMeHT cjjnopbi (3L130) o6T>eflHna- 
eT rpynny odnHraTiibix h cjjaxynbTaTHBHbix xceponeTpocjjHTOB, BbicoKOKOHcraiiTiibix b 
coo6mecTBax xaMeHHCTbix creneii CTemioro h necocTenHoro noacoB (cm. Ta6flHiry). 

2. yMepemio-BJiaacHOCTenHOH 3L130 npeflCTaBJieu bhjx3mh, xapaKTepiibiMH flna na- 
CToamHx pa3HOTpaBHbix creneii h nyroBbix CTeneii b noHHMaHHH ch6hpckhx 6cTaHHKOB 
(PacTHTenbHbiii..., 1976). BriH30CTb tjxnopHCTHHecKoro cocTaBa h oGmuocTb 3jrncj3HKaTopoB 
( Helictotrichon desertorum, Poa transbaicalica, Festuca pseudovina) 3acTaBJiaiOT Hac 
BCJiea 3a E. A. Bojikoboh (1994) paccM3TpnBaTb hx b panre eflHiioro CHHTaxcona 
yMepeHHO BJiaatHbix ropnbix CTeneii. JIocTaTOHHO xopomo stot BKOiteiioaiieMeHT npejt- 
CTaBJieH h b xaMeHHCTbix BapwaHTax CTeneii jiecocTenHbix .naHflmacjyroB. 

3. YMepeHHO-cyxocTenHoii 3L0O o6i>eflHHaeT CTeiiHbie KcepocjjHflbHbie bham, kohc- 
TaHTHbie b nacToaiUHx AepH0BHHH03jiaK0Bbix cTenax npeHMymecTBeHHO CTenHoro noaca 
h hx neTpocjjHTHbix BapHaHTOB (yMepeimo cyxHe ropHbie cTeiiH, no E. A. Bojikoboh, 
1994). AxTHBHocTb bhaob AaHnoro aneMeHTa 33mctho CHHataeTca b HacToamHx pa3HO- 
TpaBHbix h eme 6onee — b nyroBbix CTenax. 

4. 06mecTennoii 31330 npeflCTaBAen bo Bcex THnax CTeneii XaxacHH. 

reorpacjjHHecKHii anajTH3 ueHOcjjjiopbi nonnepKHBaeT K»KHOCH6HpcKyK) npnpofly HH3- 

KOTpaBHbix xaMeHHCTbix CTeneii. OcHOBHaa ee nacTb (64 %) npeflCTaBJieHa 33H3 tckhmh 
BHflaMH (pHC. 2). 

Ha Ham B3i'Aafl, onHCbiBaeMbie CTenH 3acjiyx<HBaiOT BbifleneHHa b xanecTBe oco6oii 
accouHauHH b CHCTeMe BKOfloro-cjjflopHCTHHecKoii KJiaccH$HKaitHH. rio HauiHM AaHHbiM, 
accouHauHa BKAtonaeT b ce6a Bee coo6mecTBa HH3KOTpaBHbix KaMeiiHCTbix CTeneii 
CeBepO-MHliyCHHCKOH KOTAOBHHbl. 

AccouHauHa Androsaco dasyphyllae-Caricetum pediformis ass. nov. 

XlnarHOCTHHecKHe BHflbi: Allium stellerianum, Androsace dasyphylla, Arctogeron 
gramineum, Festuca lenensis, F. sibirica, Hedysarum turczaninovii, Kobresia filifolia, 
Minuartia verna, Oxytropis intermedia. 

HoMemctiaTypiibiii THn accouHauHH: on. 140 (on. 7 b Ta6flnue). 

Cy6accouHauHa Androsaco dasyphyllae-Caricetum pediformis subass. cariceto- 
sum humilis. 

XlnarHOCTHMecKne BHflbi: Carex humilis. Polygala tenuifolia, Silene jeniseensis. 

HoMenKJtaTypHbiii thh cy6accouHauHH: on. 140 (on. 7 b Ta6flHue), XaxacHa, LUhphh- 
ckhh p-H, b 2 km K)ro-3anaaHee c. KaTiouncHHO, hhjkhbs TpeTb ioro-BOCTOHHoro CKJioHa 
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Phc. 1. ynacTHe painHMHbix acH3HenHbix (fcopM b cjioxcchhh cooSmecTB HimoTpaBHbix KaweHHCTbix CTeneH. 


rio ocm a6cuncc — acmHCHHue c|)opMW (no: Cepe6p«KOB, 1964): I — KycTapmiK reoKCinbUbiH, 2 — no.iyKycTapmmeK npa- 
MOCTOAHHH, 3 — noJiyxycTapHHHex CTeniomHHca: TpaBaHHCTbie MHorojieTHMKn: 4 — cTep>KHeKopHeBoii, 5 — tio/iyiuKOBHa- 
HblH, 6 — KOpOTKOKOpHeBHIIIHblH, 7 — nJlOTHOKyCTOBOH HepHOBHHHblH, 8 — pblXJlOKyCTOBOH flepHOBHHHblH, 9 — iblHHHO- 
KopHeBHLUHbiH. flo och opaHHaT — npoeKTHBHoc noKpbmte, 9c. 



Phc. 2. ApeajiorHMecKHH cneKTp ueHocjwiopbi HH3KOTpaBHbix KaMeHHCTbix cieneH. 

llo och a6cuHCc — apea^bi (no: PacTHTenbHbiH..., 1976): I — KOCMonojiHTHbin, 2 — rojiapKTHMecKHfi, 3 — eBpa3HHCKHii, 
4 — ceBepoa3uaTcKHH, 5 — ueHTpanbHoa3»aTCKHH, 6 — a3ttaTCK0-aMepnKaHCKm1, 7 — boctohhoch6hpckhh, 8 — ajiTae-ca- 
HHCKHH, 9 — npneHHCeHCKHH. rio OCH OpflHHaT — KOnuneCTBO BHiOB, 9c. 


rpflflbi, aBTop — A. KD. KopcxniOK, 2 VII 1994 r. Cy6accounauna aBjiaeTCH HOMemcnaTyp- 
HbiM THnoM accouwauHH. 

OTcyTCTBHe xopoiuo npopa6oTanHoii BKOJioro-cjinopHCTHHecKOH KJiaccncjjnKaunn CTe- 
neii IOjkhoh Cn6npn 3aTpynHaeT onpeae^eHHe cnHTaKCOHOMHHecKoro ncxno;KeHHH acco- 
unaiinn. H 3 flByx ycTOHBiuHXCH CTenHbix KJiaccoB EBpa3nn — Festuco-Brometea Br.-Bl. 
et Tx. 1943 h Cleistogenetea squarrosae Mirk, et al. 1986 — accounauna 6;inx<e ko 
BT opoMy, hto noflHepKHBaeTca apeajioraqecKHM cnexTpoM ee ueHocjDJiopbi. HaMH oHa 
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Adenophora lamarckii 
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Artemisia commutata 
A. gmelinii 
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npiiMenaHHe. B nocjieflHeM CTO.n6ue Ta6.THUt[ yKa3aHa BcTpe'iaeMocrb bvuiob, %, no aaxHbiM 35 onncaHnn 
V — flHaraocTH'iecKHe Bitabi coioaa Caraganion altaicae, O — nopanKa Stipetalia sibiricae. ripoemiBHoe noKpbrrae 
«-N> — MeHee I %, «l» — 1—4 %, «2» — 5—9 %, *3» — 10—24 %, «4» — 25—49 %. Bee omicaHns UbinoaneHbi 
na TeppnTopnn XaKaatn: 1 — 3 , 20 — OpiDKonHKnaaeBCKnii p-H, obp. c. Vctiihkhho (A. K). Kopo.iioK, 7 Vll 1994): 
4—10 — IlliipHHcKiifi p-H, MejKjiy cenaMM KaTioiuKimo h ManrbicTai- (A. lO. KoponioK, 1—2 VII 1994); 11 — 
OpiUKoHnKitaaeBCKHH p-H, oKp. c. AiacKbip (H. 14. MaKyHHua. 7 VII 1994): 12 — 14 — LLIhphhckhh p-H, oKp 
c. no.i3arujoT (H. 14. MaKyHHHa, 14—15 VII 1994); 15—19 — IUhphhckhh p-H, oKp. c. abKHpHM (H. 14. MaKyHHHa. 
23-24 VII 1994). 

BcTpeneHbi B 1—20 omicaHHfix (nariee npH HOMepe omicaHHS yxaaaHO npoeKTHBHoe noKpbiTHe Bitaa — ot «1» ao 
«4», B cjiynae «+» 3HaK He craBmicH): Aehnatherum sibiricum (19), Aconitum barbatum (12), Adenophora coronopifolia (10-1), 
A. slenanlhina (4, 19), A. tricuspidata (12), Agropyron cristatum (6, 8-1, 9, 20), Allium strictum (16, 19), A. ramosum (12), A. 
vodopjanovae (14), Artemisia glauca (6, 18), A. sericea (11, 12-2, 17), Astragalus depauperatus (14), A. testiculatus (14), Bupleurum 
bicaule(19), Carex duriuscula (2, 11), Castilleja pallida (16, 18), Cerastium arvense (13-2, 14, 17-2), Chamaerhodos erecta (5), 
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oTHeceHa k coK)3y Caraganion altaicae Arbuzova et Zhitl. 1987 nopanKa Stipetalia sibiricae 
Arbuzova et Zhitl. 1987. TeHeTHHecKH naHHbiH THn CTeneii CB»3aH c aneiicToueHOBbiM 
TyHflpoBO-CTenHbiM KOMruieKCOM (KpatueHHHHHKOB, 1937), KOTopbiii Biioc;ieflCTBHn 060- 
raTHJica jiyroBO-CTeriHbiMH eBpa3niicKHMn BHttaMH. Hn3KOTpaBHbie KaMeHHCTwe CTeriH 
HenocpeflCTBeHHO KOUTaKTnpyK)T c coo6mecTBaMH, 6 jih3Khmh k nopajtKy Helictotricho- 
Stipetalia Toman 1969 KJiacca Festuco-Brometea, o6'benHHaiomeMy 6ora-ropa3HOTpaBHbie 
h nyroBbie ctcoh Ka3axcTaHa h 3anaaHOH Cn6upH. 06orameHne cjtnopHCTHHecKHMH 
3JieMeHTaMn sthx CHHTaxcoHOB, no-BHflHMOMy, npoH3otu.no nocne pacnana pacTHTenbHbix 
jiatwujacjtTOB nneiicTOueHOBOH xojiojihoh necocTenn, b KOTopoii KpnoKcepocjtHTHbie hh 3- 
KOTpaBtibie CTenH 3annMaj[n He nocnenHne ri03HUHH h, Bepoa-rno, cjtHTOuenoTHHecKH 6binn 
6aH3KH k coBpeMenHbiM K)acHocn6npcKO-MOHroJibCKHM aHanoraM: coo6mecTBaM nopaflKa 
Festucetalia kryloviano-tschujensis Korolyuk et Namzalov 1994 (Kopomox, HaM3ajtoB, 
1994), KpnotjtnTHbiM CTenaM MoHronbCKoro AnTaa (BonxoBa, 1994). 

Flo Mepe yBejiHHeHHa o6ureii yBnaauieHiiocTH, CBa3annoii c MHKpoKJiHMaTHHecKHMH 
yCJlOBHaMH, npOHCXOflHT H3MeHeHHe CTpyKTypbl H COCTaBa HH3KOTpaBHbIX K3MeHHCTbIX 
CTenefi. Ohh o6orauraKnca CTenHbiM h nyroBO-CTemibiM pa3HOTpaBbeM: Scorzonera 
radiata, Bupleurum multinerve, Scabiosa ochroleuca, Veronica incana. MeHaeTca h 
apycHaa CTpyKTypa. Xopouro Bbipaxen nepBbtii apyc, cno^emibiii Elytrigia geniculata h 
Helictotrichon desertorum, ero BbicoTa cocTaBJiaeT 40—50(70) cm. Bo btopom apyce 
10—20 cm Bbic. noMHHHpyiOT Koeleria cristata, Carex pediformis h neTpocJmnbiioe 
pa3HOTpaBbe: Thymus serpyllum s. 1., Pulsatilla turczaninovii, Youngia tenuifolia, Gyp- 
sophila patrinii, Potentilla sericea h np. CooSmecTBa toiiojioi hhcckh, cjtnopHCTHHecKH h 
no cjtHTOueHOTHHecKOH CTpyKType 3aHHMaiOT nepexonHoe nonoiKeHne k 6oraTopa3HOTpaB- 
HbiM yMepeHno BJiaacHbiM crenaM, aBnaiomHMca noacHO-30na;ibHbiM thiiom necocTentioro 
noaca. HaMH ohh BbmenaiOTca b KanecTBe oco6oii cy6accouHauHH. 

Cy6accouaauHa Androsaco dasyphyllae-Caricetum pediformis 
subass. helictotrichetosum 

JjHarHOCTHHecKHe BHnbi: Helictotrichon desertorum, Bupleurum multinerve, Pedicula- 
ris sibirica, Sanguisorba officinalis, Scorzonera radiata, Tephroseris integrifolia. 

HoMemoiaTypHbiH thii: on. 130 (on. 15 b Ta6nnue), Xaxacna, IIIhphhckhh p-H, b 7 km 
eeBepo-BOCTOHHee c. XJikhphm, xpeCeT HaoannaK, KaMeimcTaa BepumHa rpanbi, aBTop 
H. H. MaKyHHiia, 23 VII 1995. 

Coo6mecTBa cy6accouHauHH noBonbiio utHpoKo pacnpocTpaneHbi b npeaenax neco- 
CTennoro BbicoTiioio noaca. Ohh npencraBnaiOT co6oii 6onee Bnaxatbiii nyroBO-CTemiOH 
BapnaHT THnHHHoii cy6accounauHH. 

AnajiH3 HHTepaTypubix naiiiibix, KpynHOMaciHTa6Hbix reo6oTaiiHHecKHx KapT Ha Tep- 
pHTopHK) XaxacHH h Kir KpacHoapcKoro xpaa, a TaKace co6cTBeHHbie Ha6moneHHa 
no3BOJiaioT orpaiiHHHTb apean accouHaunn necocTetiHbiMH naHninac}rraMH (b cocraBe 
necocTenHoro h CTennoro BbicoTiibix noacoB) CeBepo-MnHycHHCKOH kothobhum lOXHee 
uiHpoTHOi’O OTpe3Ka p. Hy/ibiM. HanConee oojiho HH3KOTpaBHbie KaMeHHCTbie CTenn 


Clausia aprica (13, 14), Cleistogenes sqttarrosa (6, 8, 9). Coluria geoides (13-2), Coloneaster melanocarpus (12-4, 13, 14-3, 
19). Draba cam (13, 14, 15, 16), D. nemorosa (14, 15), Dracocephalum discolor (2, 7. 14,20-2), D. peregrimtm (7, 19-2), 
Ephedra monosperma (1, 10, 12, 19), Erysimum flavttm (5, 10, 12, 14), Euphorbia discolor (/ /, 16, 19), Euphrasia officinalis 
s. 1. (16, 18), Galatella angustissima (14, 20), G. macrosciadia (6, 17), Galium boreale (11), Gentianopsis barbala (4, 5, 
6, 8), Hedysarum neglechtm (4), Heteropappus altaicus (8. 14, 19-2, 20-2), Iris humilis (2, 19, 20), Kochia prostrata (14), 
Lappula sqttarrosa (19), Lilittm pumilttm (4, 6, 16), Lupinasterpentaphyllus (17), Noccaea cochleariformis (5, 10), Onosma 
simplicissima (6, 19), Orobanche coerulescens (4, 5, 6), Oxytropis campamilata (16, 17, 18), O. mtirieata (6-2, 7), 
O. strobilacea (5), Panzerina lanata (19), Patrinia rttpestris (11, 13), P. sibirica (4, 7, 15, 17), Pedicularis myriophylla (2, 
3), Pettcedamtm vaginatum (15, 17), Phelipanche lanuginosa (18), Phlojodicarptts sibirictts (9-2, 10, 17), Phlomoides 
tuberosa (6, 20), Poa angustifolia (12-2, 13, 14), P. botryoides (20), Polygala comosa (11), Polygonatum odoratttm (19), 
Potentilla bifurca (1, 20-1), P. elegantissima (16, 17-3, 18, 19), P. tanacetifolia (13), Primula cortusoides (12, 16, 18). 
Rtimex thyrsiflorus (13-2), Saussurea controversa (12-3), Senecio ambracetts (13), S. erticifolitts (5, 6), Serratnla marginata 
(11, 14, 17, 18), Seseli libanotls (18), Silene graminifolia (19), S. repens (1, 2, 16, 18), Stellaria cherleriae (18), Stipa 
capillata (11), Thalictrtim minus (2, 12. 16), Thermopsis lanceolata (19, 20), Thesium refractum (4, 5, 11, 20), Valeriana 
officinalis (13, 14. 16), Veratrum nigrum (12, 16), Veronica krylovii (11), Vicia nervata (12-2, 17), Viola dissecta (12). 
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0XapaKTepH30BaHbI B KOAJieKTHBHOH MOHOtpacjjHH «PaCTHTej1bHbIH nOKpOB XaKaCHH» 

< 1976). AHa;in3 KOHKpeTHbix onncannii «TyiiApocTeneH» rop IOjkhoh Cn6npn H3 pa6oTU 
H. M. KpacHo6opoBa (1986) riOKa3biBaeT, hto ronbKO iipnaaoBaa «TyiiApocTenb» c lopw 
riHCTaji (Ackh 3 ckhh p-H, oimcaHHe 3. A. EpuiOBOH h KD. M. MacKaeBa) moxct 6biTb 
OTHecena k BbiAeneHHoii naMH accounaunn. 3 to npennonaraer pacnpocrpaneuHe naiiHoro 
THna CTeneii h b K0;KHO-MHHycHHCKOH kotaobhuc (oTporn A6aKancKoro xpeGTai. 
KocBeHHbie cBHAeTenbCTBa 06 apeajie naHHoro Tuna CTeneii mo;kho rionyHHTb, aHanH3Hpya 
reorpacjjHHecKoe pacnpocTpaHeHHe kom6hh3uhh AHaniocTHHecKHx bhaob. Ha Hccjie.no- 
BaiiHoii TeppHTopHH npoxonflT 3anaanbie rpaiiHiibi apeajiOB Androsace da.syphylla, Festuca 
sibirica, Arctogeron gramineum. TaKHe pacreHnn, KaK Festuca lenensis, Kohresia filifolia. 
Minuartia verna, pacnpocTpaHeHbi h b TopnoM AjiTae, no cnenyeT oTMeTHib, hto THiinax 
anecb BCTpenaeTCH jiHLUb b KpHoeJiHTHbix CTenax. OcnoBHaa nacTb apeajia anneMHHHoro 
Hedysarum turczaninovii hphxoahtch Ha Bepxnioio nacTb 6accenna p. EiiHceii. CTennaa 
eBpaiHHCKafl ocoKa Carex humilis Ha TeppHTopHH Ch 6 hph KpoMe XaKacHH BcrpenaeTca 
na CeBepHOM h 3anannoM AjiTae, me hbahctch xapaKiepHbiM aneMeiiTOM CTenHbix 
coo6mecTB. 

HH3K0TpaBHbie KaMeiiHCTbie CTeriH acc. Androsaco dasyphyllae-Caricetum pediformis 
hbjihiotch xapaKrepHbiM KOMnoneiiTOM jiecocTennoro naiiAinacjjTa XaKacHH. Ha TeppHTo¬ 
pHH KOjkhoh Ch6hph ohh HMeiOT orpauHneunbiH apeaji, ocuoBiiaa naCTb KOToporo 
pacnojiaraeTca Ha boctohhom MaKpocKnoHe Ky3HenKOro AnaTay. HeKOTopbie coo6mecTBa 
accoiiHanHH HyxnaioTCH b oxpaHe b CHJiy CBoeii penKOCTH. B nepByio onepenb 3T0 
OTHOCHTca k crenaM c ynacTHeM Dryas oxyodonta (PacTHTenbiibiH..., 1976; Kpacno6opOB. 
1986; EpinoBa, HaM3ajioB, 1990), KOTopbie moxho paccMaTpnBaTb KaK oco6yio cjjanHio b 
cocTaBe BbinejienHOH hbmh acconnaiaHH. Hn3KOTpaBHbie KaMeiiHCTbie cTenn hmciot 
HCKJiKiHHTenbHO BajKHoe nayHHOe 3HaHenne KaK coo6mecTBa, orpa)KaiomHe CTaiiOBjieHHe 
CTenHoii pacTHTenbiiocTH Ch6hph b iineHCToneHe. 
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SUMMARY 


The detailed description of short grass stony steppes of the North Minusinsk Basin is given for 
the first time. Patterns of their spatial distribution have been determined, their horizontal and vertical 
structures have been fully considered, ecological and geographical analyses of the coenoflora of 
these steppes have been made. The short grass stony steppes are described as an independent 
association within the system of ecological-floristic classification. The association Androsaco 
dasyphyllae-Caricetum pediformis ass. nov. is subdivided into two subassociations, caricetosum 
humilis and helictotrichetosum. 
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KOHCI1EKT POM VERBASCUM ( SCROPHULARIACEAE) 

OJIOPbl KABKA3A 

A. L. BUDANTSEV. A CHECKLIST OF THE GENUS VERBASCUM ( SCROEHU1AR1ACEAE ) OF THE FLORA 

OF CAUCASUS 


Ho peay.TbTaTaM H3yMeHH9 iep6apnbix kojuickuhh cocTaRjien KOHCneKT bhuob poaa Verbascum bo cfmope 
KaBxa^a. B KOHcnexT boulio 42 Buna (HCtuitonaH raSpruHbie), H3 Koiopbix 8 — SHfleMHKH. CocTasjieH sum hx 
onpeaeaeHHn KpaTKo paccMOTpeHbi ocoSchhoctm reorpacjiHHecKoio pacnpocTpaHemoi KaBxa3CKHx npenciaBH- 
Teaeii poaa. 

Poa Verbascum L. — kopobhk — no nncay bhaob saHHMaeT oaHO h 3 Beayrunx MecT 
b ceMeiicTBe hophhhhkobux bo cjjaope KaBKa3a. Ha stoh TeppnTopnn oh npeacTaBaen 42 
BHflaMH (HCKJHOHaa rn6pHflHbie), H3 KOTOpblX 8 - BHaeMHKH. 

06.nacTb pacnpocTpaneHHH Verbascum 3aHHMaeT o6uinpHyio TeppnropHio ot CeBep- 
noii AcjjpHKH ao IjeHTpajibHOH h Boctohhoh A3hh. HaH6oabiuee hhcho ero bhaob 
npnxoflHTCfl Ha Maayio A3 hio h EajiKaHbi. 3 tot poa, HacHHTbiBaioiuHH CBbirne 400 bhaob, 
npeacTaBaaeT co6oii KnaccHHecKHH npnMep, Koraa reoipacfiHHecKHH ueiiTp apeaaa hohth 
coBnaaaer c ueiiTpoM BHaoBoro pa3Hoo6pa3na. Ot ueiiTpa k nepiujrepHH hhcho BHaoB 
3aMeTHO naaaeT. Tax, HanpnMep, b ropHoii Cpearieit A3 hh (BKjnoHaa KoneTaar h 
B ocTOHHbiii Ka3axcTaH) BCTpenaeTca ToabKO 13 BHaoB (EyaaimeB, Ky3bMHHa, 1986), H3 
KOTOpblX 9 — OOmne c K3BKa3CKHMH. 

HepaBHOMepHocTb pacnpeaejieHaa BHaoB Verbasum HafiTtoaaeTca h Ha KaBKa3e. 
OcHOBHoe aapo 3aecb cocTa&naiOT BHabi, orpaiiHHeHHbie 3aKaBKa3beM (22 BHaa). Flpn stom 
TaKHe BHabi, KaK V. alpigenum C. Koch, V. spectahile Bieb., siiaeMHKH V. sessiliflorum 
Murb. h V. adzharicum Gritzenko, BCTpenaiOTCH na 3anaae h.th ceBepo-3anaae 3aKaBKa3ba. 
V. punalense Boiss. et Buhse h V. stachydiforme Boiss. et Buhse pacnpocTpaHeHbi b ropax 
Tajibiuia. Apeaabi noaaBaaiomero 6oabiUHHCTBa ocTaabHbix BHaoB orpaHHaeiibi na KaBKa3e 
iotom 3aKaBKa3ba. 

BTopyro no hhchchhocth rpynny cocTaBaaiOT BHabi, pacnpocTpaHeiiHbie KaK Ha 
TeppHTopHH EoabLuoro KaBKa 3 a, TaK h b 3 aKaBKa 3 be. B 3 Ty ipynny BxoasiT 8 BHaoB, b 
tom HHcne V. formasum Fisch. ex Schrank, V. saccatum C. Koch, V. gnaphalodes Bieb., 
pacnpocTpaHeHiibie no HepHOMopcKOMy no 6 epex<bio, h ap. 

Caeayiomyio rpynny o 6 pa 3 yiOT BHabi, orpaHHneHHbie Ha KaBKa 3 e ero 3 ariaaHbiMH 
paiioHaMH, BKJnoHaa FIpeaKaBKa 3 be, 3 anaaHbiii h HeHTpaabHbiii KaBKa 3 h 3 anaaHoe 
3aKaBKa3be. K hhm othochtch 5 BHaoB, b hbcthocth V. phlomoides L., V. lychnitis L., 
V. marschallianum Ivanina et Tzvel., a TaKxce MopcjroaorHHecKH xopouto o 6 oco 6 aeHHbiii 
V. pinnatifidum Vahl, KOTopbiii BCTpeHaeTCH b 3 anaanoM FIpeaKaBKa 3 be (TaMaHCKHH h-ob) 
h b A 6 xa 3 HH. 

OTaenbHyio rpynny cocTaBJiaiOT 5 BHaoB, npoH 3 pacTaiomHx npaKTHHecKH bo Bcex 
paiioHax npeaKaBKa 3 ba, KaBKa 3 a h 3 aKaBKa 3 bH. Ms hhx V. thapsus L., V. phoeniceum L. 
h V. blattaria L. othochtch k nncay Han 6 oaee uinpoKO pacnpocTpaHemibix BHaoB poaa. 

Co 6 CTBeHHO KaBK33CKHX BHaOB BCeTO 2, H 06 a SHaeMHHHbie: 3TO OaHH H3 HeMHOTHX 
BbicoKoropHbix BHaoB V. wilhelmsianum C. Koch h V. atroviolaceum (Somm. et Levier) 
Murb., MopcjroaorHHecKH caa6o OTrpaitHneHHbiH ot V. phoeniceum. 
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HaKOHeii, V. ovalifolium Donn ex Sims h V. nigrum L. o6napy>KeHbi TOJibKo b 
FI peflKaBKa3be. 

Bonee nojioBHHbi kopobakob KaBKa3a (23) — HpaHo-TypaHCKHe bham; eBpo-cn6np- 
CKHX BHflOB 12. CpaBHHTejlbHO BbICOKafl flOJIfl 3BKCHHCKHX 3JieMeHTOB (6 BHflOB), B TO 
BpeMH KaK cpeflH3eMHOMopcKnx TOJibKO 2 (V. orientate (L.) All. h V. sinuatum L.). 

flajiee npeanox<eH kohchckt bhaob bo cjaiope KaBKa3a, KOTopbiii cocTaBJieH no pe3ynbTa- 
TaM H3yHeHHH rep6apHbix kojuickuhh LE, BAK, ERE, TB1 h TGM, a TaiOKe jihhhhx c6opoB 
H HafjjUOfleHHH MHOI'HX BHflOB B eCTeCTBeHHbIX yCJlOBHflX HX IipOH3paCTaHHfl. reorpacjjHHeCKOe 
pacnpocTpaiieime bhaob npHBOflmcfl b cootbctctbhh c paiioHnpoBaHneM, pa3pa6oTaHHbiM 
A. JI. TaxraflJKAHOM h K). JI. Mchhukhm (Mchhukhh, 1991). 

Gen. Verbascum L. 1753, Sp. PI. : 177; id. 1754, Gen. PI., ed. 5 : 83. — Celsia L. 
1753, Sp. PI. : 621; id. 1754, Gen. PI., ed. 5 : 272. 

JleKTOTHn: (Britton, Brown, 1913 : 173) V. thapsus L. 

icntoH ana onpEjtEJiEHHfl bhaob 

1. TbiHHHOK Bceraa 4; pacTeHHH 6e3 BOHflOHHoro onyuieHHfl, cocTaBJieHHoro BeTBHCTbiMH 

HJ1H 3Be3flHaTbIMH BOJIOCKaMH . 2. 

+ TbiHHHOK 5, peflKo 4, ho Toraa pacTeHHH bohjiohho onyuteHHbie . 6. 

2. OttHoneTHHKH, uBeTOHO)KKH KopoHe npHijBeTHbix jiHCTbeB .42. V. orientate. 

+ flByJieTHHKH, UBCTOHOJKKH flJIHHliee IipHUBeTHblX JiHCTbeB . 3. 

3. JlncTbH rojibie, cHH3y c ToneniibiMH ;Ke.ne3KaMH, ubctohojkkh npn nnonax okojio 1 cm 

an.41. V. agrimoniifolium. 

+ JlncTbH onyuieHbi npocTbiMH hjih )Kejie3HCTbiMH BOJIOCKaMH, uBeTOHOJKKH npn njioaax 
1.5 — 2.5 cm an . 4. 

4. JlHCTba cepoBaTbie, onyiueHHbie anniiHbiMH cnyraHHbiMH BOJIOCKaMH, ctc6jih b couBe- 

thh rycTO )Kejie3HCTbie . 40. V. megricum. 

+ JlHCTbfl 3ejleHbie, eCJlH cepoBaTbie, TO OT KOpOTKHX npHXCaTblX BOJIOCKOB, CTe6.nH B 
COLlBeTHH C peflKHMH MejlKHMH X<ejie3HCTblMH BOJIOCKaMH . 5. 

5. Hhjkhhc jiHCTbfl uejibHbie, Haape3aHHO-3y6naTbie hjih jihpobhaho nepHCTopa3aejibiibie 

c KpynHoii kohchhoh aojieii .38. V. suworowianum. 

+ Hhjkhhc JlHCTbfl nepHCTopacceHeiiHbie non™ no ocHOBaiiHfl Ha jiaHireTHbie hjih fliiue- 
BHjtHo-jiaHueTiibie aojih . 39. V. nudicaule. 

6. IlblJlbHHKH nepeflHHX TbiHHHOK anHHHO HJIH KOpOTKO HH36eraiOlHHe . 7. 

+ FlbuibHHKH nepeflHHX TbiHHHOK noHKOBHflHbie, npHKpeiuieHHbie CpeflHeil HaCTblO .... 

. 17. 

7. PacTeHHA 3ejieHbie, rojibie hjih »cejie3HCTbie, jiHiueHHbie BOHflOHHoro onyiueHHfl .... 

. 8. 

+ PacTeHHA cepoBaTbie hjih xcejiTOBaTO-cepoBaTbie ot njiOTHoro bohjiohhoto onyuieHHH . 
. 9. 

8. Bee pacTeHne rycTO noKpbiTO xceaeiHCTbiMH BOJIOCKaMH, npnuBeTHHKH annHiiee 


UBeTOHoxceK, Kopo6oHKa 7 —10 mm an . 9. V. macrocarpum. 

+ PacTeHne b hhjkhch nacTH rojioe, b coubcthh )Kejie3HCToe, npnuBeTHHKH Kopone 
UBeTOHOJKeK, Kopo6oHKa 5—7 mm an.8. V. blattaria. 

9. Ubctkh b na3yxax npnuBeTHbix JiHCTbeB co6paHbi b nyHKH . 10. 

+ Ubctkh b na3yxax npnuBeTHbix jiHCTbeB oaHHOHHbie . 14. 

10. CTe6jieBbie JlHCTbfl anHHHO HH36eraioutHe . 11. 


+ CTe6jieBbie JlHCTbfl Ha kopotkhx nepeujKax hjih CHflflHHe, ho He ajihhho HH36eraioutHe 

. 12 . 

11. ribiJibiiHKH nepeflHHX thhhhok npH6flH3HTejibHO Ha nojiOBHiiy anHHbi hhth HH36era- 

KUUHe, UBeTOHOJKKH CB 060 flHbie, BeHHHK 35-50 MM B flHaM . 

.2. V. densiflorum. 

+ IlblJlbHHKH nepeflHHX TbiHHHOK KOpOTKO (lia 1/4 flflHHbl HHTH) HH36eraK)LUHe, UBeTO¬ 
HOJKKH B OCHOB3HHH CpOCtUHeCfl CO CTe6jieM, BeHHHK 10-20 MM B flHaM. 

.3. V. thapsus. 


9 EotaHHHecKHH xypHan, Ns 7, 1998 r. 
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12. Hn;KHne npnuBeTHbie nucTba 3HaHHTenbHo anuHHee ubctkob, pacTeHHH 6enoBOHHOHHO 

onyiueHHbie .4. V. georgicum. 

- Hhjkhhc npHiiBeTHbie nucTba Kopone hjih eaBa npeBbiuiaiOT ubctkh, pacTeHHH ikchto- 
BaTo-Boii^oHHbie. 13. 

13. Ubctkh noMTH CHflHHHe, npHUBeTHHKH h aohh HauieHKH no KpaaM onyuieHbi x<ene- 

3HCTUMH BOJiocKaMH, BeHHHK 18—25 mm b auaM.5. V. sessiliflorum. 

+ LIbctkh Ha uBeTOHOJKKax 4—9 mm an., npHUBeTHHKH h aohh nanieMKH 6e3 xceae3HCTbix 
bojiockob, BeHHHK 35—55 mm b anaM. 1. V. phlomoides. 

14. B OCHOBaHHH UBCTOHOXCKH pa3BHTbI 2 npHUBCTHHHKa . 15. 

+ npHUBeTHHHKOB B OCHOBaHHH UBeTOHOJKKH HeT . 16. 

15. TbIHHHOHHbie HHTH CB 060 AHbie, OnyiueHHbie IKCATOBaTblMH BOAOCKaMH, BeHHHK xcea- 

TbiH . 10. V. ovalifolium. 

+ TbIHHHOHHbie HHTH B OCHOBaHHH CpOCLUHeCH B Tpy6Ky 1—2 MM BbIC., OHyUjeHHbie 
cjjHOJieTOBbIMH BOAOCKaMH, BeHHHK B OCHOBaHHH TCMHO-cjlHOACTOBblH, B OCTajlbHOH 

Haem xceATbiii . 11. V. formosum. 

16. Hhjkhhc aucTba b ocuoBaHHH cepaueBHaHbie huh o6pe3ainibie, pacTeHHH b coubcthh 

onyuieiibi npocTbiMH BOAOCKaMH c npuMecbio 5Keae3HCTbix, npHUBeTHHKH aaHHHee 
UBeTOHOxceK. 6. V. spectabile. 

+ HuiKHHe AHCTbfl B OCHOBaHHH KAHHOBHAHbie, paCTCHHH B COUBCTHH OnyUieHbl X<ejie3HC- 
TblMH H 3Be3UHaTbIMH BOJlOCKaMH, npHUBeTHHKH paBHbl HJIH KOpOHe UBeTOHOXCCK . . 

. 7. V. punalense. 

17. Ubctkh b coubcthh oauHOHHbie . 18. 

+ Ubctkh b coubcthh pacnoaoxceHbi nynKaMu . 23. 

18. PacTeiiHH njiOTHO xceaTOBaTO- huh 6eJi0BaT0-B0iiA0HH0 onyuieHHbie . 19. 

+ PacTeHHH He o6pa3yiOT naoTHoro BoiiAOHKa, 3eaeHbie huh cepoBaTbie . 21. 

19. y OCHOBaHHH uBeTOHOxcKH pa3BHTbi 2 npHuBeTHHHKa, HaiueHKa 7-10 MM mi. 

.32. V. saccatum. 


+ Ubctohojkkh 6e3 npuuBeTHHHKOB, HauieHKa 6oaee KopoTKaa . 20. 

20. Ctc6jih, oco6eiiHO b BepxHeii nacTH, pe6pucTbie, tmhhhok 6oabuieH nacTbio 4, 
Kopo6oHKa auaHiiTHHeCKaa . 33. V. pyramidatum. 


+ Ctc6ah 6oaee huh MeHee OKpyrabie, TbiHHHOK 5, Kopo6onKa luapoBHanaa. 

. 34. V. oreophilum. 

21. BeiiHHK 5KeaTOBaro-3eaeHbiH huh cjiuoneTOBbiH c )KeATO-3eAeHbiM ottchkom. 

. 36. V. flavidum. 

+ BeHHHK cjlHOJieTOBblH . 22. 

22. PacTeHHH o6pa3yiOT npHKopiieByio po3eTKy HHCTbeB na nepeuiKax 0.5—4.0 cm am., 

CTe6eab caa6o o6jiHCTBeiiHbiH .35. V. phoeniceum. 

+ PacTeHHH 6e3 iipuKopHeBOH po3eTKH aucTbeB, CTe6;iH 6oaee hjih MeHee paBHOMepHO 

o6aHCTBeHHbie, HHiKHHe HHCTbfl Ha nepeuiKax 4—10 CM an. 

. 37. V. atroviolaceum. 

23. TbIHHHOHHbie hhth onyuieHbi 6enoBaTbiMH huh xceaTOBaTbiMH BoaocxaMH ... 24. 

+ TbIHHHOHHbie hhth onyuieHbi nypnypHo-cjiHoneTOBbiMH BoaocxaMH . 33. 

24. napuuajibHbie coubcthh — auxa3HH c pa3BHTbiMH ochmh . . . 20. V. szovitsianum. 

+ Och AHxa3ueB He pa3BHTbi, ubctkh pacnojioxceHbi nyHKaMH . 25. 

25. npuKopHeBbie ancTba nepHCTopa3aeabHbie c Haape3aiiHO-3y6HaTbiMH aoahmh. 

. 21. V. pinnatifidum. 

+ npHKOpHeBbie JIHCTbfl ueabHbie . 26. 

26. CouBeTue — caoxuiaa KoaoeoBHAHaa KHCTb . 27. 

+ CouBeTue — caoxcHaa MeTeaKOBHAHaa KHCTb . 29. 

27. PacTeHHH naoTHO 6eaoBaTO- huh xceATOBaTo-BOHAOHHO onyiueHHbie, JiHCTba ueabHo- 

KpaiiHbie hjih HencHO ropoanaTbie . 28. 

+ PacTeHHH pacceaiiHO onyuieHHbie, ancTba aeaxcabi 3y6HaTO-ropoaHaTbie, hhxchhc b 
OCHOB aHHH nepucToaonacTHbie . 14. V. adzharicum. 

28. Bee pacTenue noKpbiTO CHexcno-6eabiM bohaokom, onaaaiomHM xnoiibHMH ko BpeMe- 

hh nnoaoHouieHHH, Kopo6onKa uiHpoKOHHueBHAHaa . 15. V. gnaphalodes. 
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+ PacTeHHe noKpbiTO xejiTOBaTO-cepbiM He onaAaioumM bohjiokom, Kopo6onKa npoaon- 
roBaTo-ajuiHriTHHecKaa . 16. V. stachydiforme. 


29. JlHCTbJi uejibHOKpaiiHbie, npHKopHeBbie AHCTba Hiiorjia no Kpaio BOAHHCTbie .... 30. 

+ JlHCTba 3y6naTbie hjih ropoAnaTbie . 31. 

30. OnyuieHHe xenTOBaToe, namenKa 2—3 mm an., Kopo6onKa UHAHHApnnecKaa. 


.19. V. cheiranthifalium. 

+ OriymeuHe cepoBaTo-xenTOBaToe, namenKa 3-—5 mm aa., Kopo6onKa npoAOJiroBaTO- 
JiHueBHAHaJi . 17. V. speciasum. 

31. PacTeHHfl nnoTHO cepoBoiiJioHHbie, HHXHHe JlHCTba HeacHO ropoAnaTbie, Bepxnne 

uejibnoKpaHHbie, aojih HameHKH 6—10 mm aa. 18. V. songaricum. 

+ PacTeHHfl 3eneHbie, aoah namenKH 2—3 mm ah., Bee AHCTba 3y6naTbie hah ropoAnaio- 
3y6naTbie . 32. 

32. JlHCTba CBepxy 3ejienbie, CHH3y cepoBaTbie, Kopo6onKa npoAOAroBaro-aHueBHAHaa, b 

1.5—2.0 pa3a AAHHHee namenKH, nyHKH 4—6-uBeTKOBbie .... 12. V. lychnitis. 
+ JlHCTba CBepxy h cHH3y 3eAenbie, Kopo6onKa uiapoBHAHaa hah uinpoKO aHueBHAiiaa, 
paBna hah eABa ATHHHee HameHKH, nyHKH 2—3-uBeTKOBbie .... 13. V. alpigenum. 

33. CouBeTne — cnoamaa MeTeAKOBHAnaa KHCTb . 34. 

+ ConBeTHe — cnoaaiaa xoAocoBHAHaa KHCTb . 40. 

34. PacTeHHe BeTBHCToe noHTH ot ocuoBaHna, npHKopHeBbie AHCTba iAy6oKo HepaBno 

BbieMHaTo-3y6HaTbie, Kopo6onKa uiapoBHAHaa .25. V. sinuatum. 

+ CoBOKynnocTb npn3H3KOB HHaa . 35. 

35. B onyuieHHH npnnBeTHHKOB h namenKH npncyTCTByioT 5Kene3HCTbie boaockh. 


. 36. 

+ Xejie3HCTbix boaockob Ha npHUBeTHHKax h namenKe neT . 39. 

36. PacTenna jKeATOBaTo-BOHAOHHbie, AHCTba HeacHO ropoAnaTbie, BOjiHHCTbie hah uenb- 

HOKpaiiHbie, nyHKH 2-, pea<e 1-uBeTKOBbie. 37. 

+ PacTeHna cepoBaTbie hah 3eAenbie, AHCTba 3y6naTbie hjih roponnaTbie, nyHKH 3 — 7- 

UBeTKOBbie . 38. 

37. npHUBeTHHKH paBHbl HAH eABa Kopone UBeTOHOJKeK, AOAH HameHKH 4 — 5 MM AA., 

Kopo6oHKa ripoAOAroBaTO-aHueBHAnaa . 31. V. erivanicum. 

+ npHUBeTHHKH B 3—4 pa3a Kopone UBeTOHOJKeK, AOAH HameHKH 2—3 MM An., Kopo- 
6oHKa anueBHAHO-aAAHnTHHecKaa .30. V. paniculatum. 

38. CouBeTne c HeMHoroHHCAennbiMH 6 okobmmh BeTBaMH, pacTenua cepoBaTbie, aojih 

HameHKH AaHueTHbie, Kopo6onKa iipoAOAroBaTo-aHueBHAHaa ... 28. V. varians. 
+ CouBeTne CHAbHo BeTBHCToe, pacTeHHa 3ejieHbie, aoah HameHKH aHueBHAHO-ajumriTH- 
necKue, Kopo6oHKa uiapoBHAHaa . 26. V. wilhelmsianum. 

39. CTe6AeBbie AHCTba 3y6naTbie, aoah namenKH AHHeimo-naHueTHbie, b ocHOBaHHH 

OKOAO 1 MM mHp., BeHHHK 15-20 MM B AH3M.. HHTH nepeAHHX TblHHHOK 110A 

nbiAbHHKOM roAbie .33. V. laxum. 

+ CTe6AeBbie AHCTba ropoAnaTbie, aoah namenKH TpeyroAbHO-AaHueTHbie, b ocnoBaHHH 

1.0 - 1.5 MM lUHp., BeHHHK 20 - 25 MM B AHaM., HHTH nepeAHHX TblHHHOK nOA 

nbiAbHHKOM onymemibie . 22. V. marschallianum. 

40. PacTeHHa b coubcthh KAefiKHe ot rycroro >KeAe3HCToro onymeima. 

.29. V. hajastanicum. 


+ PacTeHHa 6e3 rycToro 5Kene3HCToro onymeima . 41. 

41. PacTeima 3eneHbie, nncTba CHAanne, He HH36eraiomHe, Kopo6onKa 4—5 mm aa., 

neMiioro AAHHHee namenKH, BeHHHK 18 — 20 mm b AnaM .24. V. nigrum. 

+ PacTeHHa rycra KAOHKOBaTO onymeHHbie, cTe6AeBbie AHCTba HH36eraiomHe, namenKa h 
Kopo6oHKa KpynHee, BeHHHK 25—30 mm b AnaM.27. V. gossypinum. 


Sect. 1. Verbascum. 

TblHHHOK 5, nblAbHHKH nepeAHHX TblHHHOK HH36eraiOmHe, 33AHHX — nOHKOBHAUbie. 


9* 


1. V. phlomoides L. 1753, Sp. PI. : 1194. 

Onncaii H 3 IOjkhoh EBponbi («in Europa australis»). 
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3n: A 3 .-K.y 6 ., 3. CTaBp.; BFI: Tep.-KyM., Tep.-Cyji.; UK: B.-Tep.; BK: Acco-Apr., 
B. Cy;iaK, Man.-CaMyp., Ky6HH.; C33: AHan.-reji.; 33: Tyan.-Aan., A6x., Aax.; B3: 
.Ana3.-ArpHH.; K)3: EpeB. (3aHOCH.). 

YKa3aH ana H. Kyp. (KeMynapHa-HaTafl3e, 1967 : 456). 

Am, UeHTp., KD>kh., K)ro-BocT. (EanKaHbi, KpbiM), Boct. EBporia; CpeflH3.; KDro-3an. 
A3 hji (TypuHH, MpaH); CeB. A3 hji (3an. CHOupb.). Ebpo-ch6hpckhh sneMeHT. 

06pa3yeT ra6pHflbi c V. speciosum Schrad., V. blattaria L., V. pyramidatum Bieb. 

2. V. densiflorum Bertol. 1810, Rar. Lig. PI. 3 : 52. — V. thapsiforme Schrad. 1813, 
Monogr. Verb. 1 : 21. 

OnncaH H3 MTaaHH («in summitate montis Bruciana siti inter Carrariam et Massam»). 
YKa3aH anil 311: A3.-Ky6., 3. CTaBp. h 3K: Eejio-JIa6., Ypyn-Te6.; 33: Mut.-Phoh. 
(KeMyjuipH}i-HaTafl3e, 1967 : 456; TanyuiKo, 1980 : 73). 

Am, CeB., UeHTp. h Boct. EBpona; CpextH3. Ebpo-ch6hpckhh ajieMeHT. 
ripoH3pacTaHHe 3Toro BHjta Ha KaBKa3e Tpe6yeT yroHHeHHa. 

3. V. thapsus L. 1753, Sp. PI. : 177. 

OiiHcaH H3 EBponbi («in Europae glareosis sterilibus»). 

3fl: A3.-Ky6., 3. CTaBp.; BFI: B. CTaBp.; 3K: Attar.-FI ijuhlu., Bejio-JIa6., Ypyn-Te6., 
B. Ky6.; UK: B. KyM., Manx., B. Tep.; BK: Acco-Apr., B. Cynaic, Man.-CaMyp., Ky6HH.: 
C33: Anan.-reji., nuiaa.-UxyOr.; 33: Tyan.-Aan., A6x., Hut.-Phoh., Phoh.-Kbhp., Aa>k.; 
U3: KapT.-K). Oc., Hopn; B3: A^a3.-ArpHH., LllHpB., Mypr.-MypoBfl.; KD33: Apar.; K)3: 
EpeB.; T. 

Am, CeB., UeHTp., Boct. EBpona; CpeaH3.; CeB. (3an., Boct. Cn6Hpb), K)ro-3an., 
Cp., UeHTp., Boct. A3hji (3aHocn.); ABCTpanHii (3aHOCH.). Ebpo-ch6hpckhh ajieMeHT. 

06pa3yeT rnOpHAbi c V. xnaphalodes Bieb., V. pyramidatum, V. formosum Fisch. ex 
Schrank. 

4. V. georgicum Benth. 1846, in DC., Prodr. 10 : 228. 

OiiHcan H3 Tpy3HH. C h n th n bi: «m Georgia Caucasica, Wilmsen, Prescott» (G, K). 
U3: KapT.-KD. Oc., TpHan.-H. KapT.; B3: Mypr.-MypoBfl.; KD33: Uxob.-B. Axyp., 
Apar.; KD3; EpeB., CeBaH., Hax., 3anr., Merp.-3aH. 

K)ro-3an. A3Ha (TypuHa). HpaHO-TypancKHii 3neMeHT. 

06pa3yeT rH6pHflbi c V. laxum Filar, et Jav. (V. x horticolum Huber-Morath, 1965, 
Bauhinia, 2, 3 : 305), V. speciosum Schrad. ( V. x arpaczajicum Bordz. 1931, H3 b. KrieB. 6 ot. 
caaa, 12—13 : 28), V. songaricum Schrenk, V. hajastanicum Bordz. {V. x clinantherum 
Bordz. 1931, Becm Thc})ji. 6ot. caaa, hob. cep. 4—5 : 45), V. varians Freyn et Sint. 

5. V. sessiliflorum Murb. 1933, Monogr. Gatt. Verb. : 69. 

OnncaH H3 A6xa3HH. JleKTOTH n (EyaamteB, h. 1.): «Tarpbi, 5 VII 1911, H. FlanH6HH, 
H. Bopo6beB, N» 850» (LE!). 

33: A6x. (6acc. p. E3bi6b, Tarpa, FlHUyHfla). 

OHjteMHK. Obkchhckhm sjieMenT. 

6. V. spectabile Bieb. 1819, FI. Taur.-Cauc. 3 : 158. 

OnncaH H3 KpbiMa («in Tauriae meridionalis montanis asperis circa praedium Sobla, 
ad fontes rini Salgir, in montibus supra Ulu-Ufer»). 

C33: AHan.-Teji., nuiafl.-flxyOr.; 33: Tyan.-Aan. 

KDro-BocT. EBpona (KpbiM); fOro-3an. A3 hh (TypitHa). Obkchhckhh aneMeHT. 

7. V. punalense Boiss. et Buhse, 1865, Nouv. Mem. Soc. Nat. Moscou, 12 : 161. 
Onncan H3 CeB. Hpana. Tun: «Am Tschafrud Ufer bei Punal (Gilan), 2 IV 1848, 

F. Buhse» (G?). 

T. 

KDro-3an. A3Ha (ceB. MpaH). MpaHO-TypaHCKHii sneMeHT. 
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8. V. blattaria L. 1753, Sp. PI. : 178. 

OnncaH H3 KDjkhoh EBponbi («in Europae australioris locus argillaceis»). 

3fl: A3.-Ky6., 3. CTaBp.; BIT B. CT3Bp., Tep.-KyM.; 3K: Aaar.-nuiHm., Bejio-JIa6., 
Ypyn.-Te6., B. Ky6.; UK: B. KyM., Manx., B. Tep.; BK: MaH.-CaMyp., Ky6HH.; C33: 
AHan.-reji., nuiafl.-fl>Ky6r.; 33: Tyan.-Aan., A6x., Hht.-Phoh., Phoh.-Kbhp., Ajdx.; U3: 
KapT.-K). Oc.; B3: A^a3.-ArpHH., UIupB., Mypr.-MypoBa., Kapa6.; K)3: EpeB., 3anr.; T. 
Yxa3aH ana Tep.-CyjiaK (KeMyiuipHJi-HaTaa3e, 1967 : 468). 

UeHTp., KD>kh., KDro-BocT., Boct. EBpona; Cpean3.; CeB. (3an. CnOupb), K)ro-3an. 
h Cp. A3 h«; CeB. h KD>kh. AMepnxa (3aHOCH.). Ebpo-ch6hpcxhh sneMeHT. 

9. V. macrocarpum Boiss. 1853, Diagn. PI. Or. ser. 1, 12 : 6. 

OnncaH m 3 Hpana. CuHTHnw: «Persiae borealis, prope pagum Dervent montis 
Elburs, 1843, Kotschy, N 715; in Persiae australi, 1842, Kotschy, N 926» (G). 

KD33: Apar.; K)3: EpeB., Hax. 

KDro-3an. (boct. Typitwi, Hpax, HpaH, FlaxHCTaH (Mmpan)), Cp. A3 hji. Hpano-TypaH- 
ckhh 3neMenT. 

10. V. ovalifolium Donn ex Sims, 1807, Curtis’ s Bot. Mag. 26 : tab. 1037. 

Ormcaii no xynbTypubiM 3K3eMiuiapaM, BbipameHHbiM H3 ccmjih, co6paHHbix Ha 

KaBxa3e («Montes Caucasi»). 

3FI: A3.-Ky6. 3. CTaBp.; Bfl: B. CTaBp., Tep.-KyM. 

Boct., IOto-Boct. (EanKaHbi, PIpHnepH., KpbiM.) EBpona. Ebpo-ch6hpckhh 3jieMenT. 

11. V. formosum Fisch. ex Schrank, 1819, PI. Rar. Hort. Monac. 1 : 22. 

OnncaH H3 Tpy3HH. Thu: «Iberia, herb. Fischer» (LE!). 

BK: Man.-CaMyp., Ky6HH.; U3: KapT.-K). Oc., Tpuaji.-H. KapT.; B3: Aiia3.-ArpHH., 
UlHpB., Mypr.-MypoBfl. 

OHjteMHK. HpaHO-TypaHCKHn aneMeHT. 

Sect. 2. Lychnitis Griseb. 1844, Spic. FI. Rumel. 2 : 45. 

TbIHHHOK 5, pe>Ke 4, BCe IlbUlbHHKH nOHKOBHttHble. 

12. V. lychnitis L. 1753, Sp. PI. : 147. 

OnncaH H3 EBponbi («in Europae ruderalis cultis»). 

3FI: A3.-Ky6., 3. CiaBp., BIT B. CTaBp., Tep.-KyM.; 3K: Eejio-JIa6., Ypyn-Te6., 
B. Ky6.; UK: B. KyM., Manx., B. Tep.; BK: Acco-Apr. B. Cyjiax; C33: Aitan.-Teji., 
nuiafl.-J3>Ky6r.; 33: Tyan.-Aan. 

Am, UeHTp., Boct., KD>kh., KDto-Boct, EBpona; CpeaH3.; CeB. A3Ha (3an. Cn6Hpb); 
CeB. AMepnxa (3aHOcn.). Ebpo-ch6hpckhh aneMenT. 

06pa3yeT rn6pnflbi c V. phoeniceum L. h V. pyramidatum Bieb. 

13. V. alpigenum C. Koch, 1849, Linnaea, 17 ; 724. 

OnncaH H3 TypnHH («Im pontischen Hochgebirge auf Urgestein, 5500—7000 ft.») (B?). 
33: Phoh.-Kbhp., Axuk.; KD33: Mecx. 

Yxa3aH aria A6x. (KeMyjuipHH-HaTaa3e, 1967 : 464). 

K)ro-3an. A3 hji (TypuHii). Obkchhckhm sneMenT. 

14. V. adzharicum Gritzenko, 1968, Hobocth chct. Bbicui. pacT. 1968 : 185. 

OnncaH H3 AaxtapHH. Tnn: «Aa>xapo-rypHHCKHH xp., ropa Tanmaypn, 22 VII 1941, 

A. UMHTpneBa» (LE!). 

33: Aaxt. 

OliaeMHK. 3BKCHHCKHH 3JieMeHT. 

15. V. gnaphalodes Bieb. 1819, FI. Taur.-Cauc. 3 : 152. — V. eriorhahdon Boiss. 
1860, in Tchih., As. Min. Bot. 2 : 4. 
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Onncan H3 KpbiMa («in Tauria maxime meridionali circa pagum Jaltam»). 

3K: Eeno-JIa6., ypyn-Te6., B. Ky6.; C33: Anan.-ren., nuiaA.-fl>Ky6r.; 33: Tyan.- 
Aai.. A6x., Hut.-Phoh., Phoh.-Kbhp-, Aa*.; KD33: Mecx. 

K)ro-3an. A3 hji (Typnnji). Sbkchhckhh aneMenT. 

Bcjiea 3a S. Murbeck (1933) B. A. OeAneuxo (1955) n JI. M. KeMy;iapHa-HaTafl3e 
(1967) npHBCWJiT anil HexoTopbix nyHKTOB MepHOMopcxoro no6epex<ba KaBxa3a V. erior- 
habdon Boiss., KOTopbifi 6bui onncaH no c6opy MnxaneBa H3 Kepa30HAa, b 120 km 
3anaxmee Tpa630Ha. 3 tot bha oT/mnaeTCfl ot V. gnaphalodes 6ojiee tohkhmh bctbbmh 
COUB eTHJI H UHJIHHflpHHeCKOH KOpo60HKOH, nOHTH HarlOJlOBHHy ripeBbILUaiOLneH HameHKy. 
Hauin MHoroHHcneHHbie HaOmoAennH nocneanero b ecTecTBeHHbix ycnoBnax npon3pacTa- 
hhji rioKa3ann Henejiecoo6pa3HocTb paccMOTpeHHJi c£)opM no sthm npn3HaKaM b panre 
caMOCTOBTejibHoro Bnaa BBHAy uinpoxoro pa3Maxa h 3 mchhhbocth V. gnaphalodes. 

06pa3yeT rn6pnflb[ c V. sinuatum. 

16. V. stachydiforme Boiss. et Buhse, 1865, Nouv. Mem. Soc. Nat. Moscou, 12 : 159. 

Onncan H3 Tanbiuia. Th n: «Im Talyschgebirge bei Achewar auf Brachfeldern und an 

durren Abhangen, 30 VIII 1847, F. Buhse, N 842a» (LE!) 

T. 

SHAeMHK. HpaHO-TypaHCKHH 3JieMeHT. 

17. V. speciosum Schrad. 1809, Hort. Gotting. : 22, tab. 16. — V. drymophiloides 
Gritzenko, 1968, Hobocth chct. bmclu. pacT. 1968 : 189. — V. drymophilum auct. non 
Huber-Morath : ra6pn3.naH, 1987, On. ApM. 8 : 218. 

Onncan H3 Abctphh («in Austria») 

BK: Acco-Apr.; 33: Phoh.-Kbhp.; 113: KapT.-K). Oc.; B3: Mypr.-MypoBA., Kapa6.; 
K)33: Mecx., flxaB.-B. Axyp., Apar.; KD3: EpeB., CeBaH., flap., Hax., 3am., Merp.-3am, 
K). Kapa6.; T. 

Kemp., Boct., KDro.-BocT. EBpona; CpeaH3.; K)io-3an. A3 hb (Typnna, ceB. HpaK, 
Hpan); CeB. AMepnxa (3anocn.). 

HpaHo-TypaHCKHii aneMeHT. 

06pa3yeT rnOpHAbi c V. songaricum Schrenk, V. varians (V. x araratense Huber-Mo¬ 
rath, 1960, Bauhinia, 1,3: 346) . 

V. drymophiloides — BecbMa coMHHTenbHbiii bha, KOTopbiii, rio MHenmo H. B. TpH- 
neHKO (1972), oTAHHaeTca ot V. speciosum namreTHbiMH, npoAonroBaTo-nanneTHbiMH, a 
He mHpoKOJiannernb[MH hah ann hath nee khmh hh>khhmh nncTbHMn, npoAonroBaTo-cepA- 
neBHAUblMH, a He CepAneBHAHbIMH CpeAHHMH AHCTbJIMH H yAJIHHeHHO-oGpaTHOHHneBHA- 
hwm, a ne o6paTHoaHneBHAHbiM pbinbueM. Oh H3BecTen TOAbKO no TnnoBOMy MaTepnany, 
KOToporo b rep6apHH LE He OKa3anocb. Flo h3luhm nccnenoBaunjiM MHoroHneneHHOH 
nonynaitHH V. speciosum b ApMeHHH (oxp. r. Topnc), OTKyna 6bui onncan V. drymophi¬ 
loides, mo>kho 3aKjnoHHTb, HTo nocjieAHHH npeACTaBnaeT co6oii He 6onee neM cJmpMy 
V. speciosum. 

B OTHomeunn V. drymopilum, KOTopbiii npnBOAHTCii bo «Onope ApMennn» (TaOpna- 
jibh, 1987) no npeABapnTejibHOMy onpeAeneHnio A. Huber-Morath aoeMnnapa H3 3anre- 
3ypcKoro xpe6ra, Mbi iipnAepatHBaeMca 6onee no3Anen tohkh 3peHna 3Toro aBTopa 
(Huber-Morath, 1978), KOTopbiii cnmaeT ero 3 hacmhkom fla3Hcrana. 

18. V. songaricum Schrenk, 1841, Enum. PI. Nov. Schrenk, 1 : 26. 

OnncaH H3 Ka3axcTaHa Tnn: «Ad radicem mont. Karatau, 11 VI 1840, Schrenk» (LE!). 

33: Phoh.-Kbhp.; KD33: Mecx., Apar.; K)3: EpeB., CeBan., flap., Hax., 3aHr., 
Merp.-3an., K). Kapa6.; T. 

IOro-3an. (boct. Typitna, Hpax, HpaH), Cp. A3 hh. HpaHo-TypancKnii aneMeHT. 

19. V. cheiranthifolium Boiss. 1844, Diagn. PI. Or. Nov. ser. 1, 4 : 56. 

OnncaH H3 Typnnn («in pratis regionis alpinae in Cadmo orientali supra Colossam et 
Tmolo superiori»). 
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KD33: Mecx., Apar.; f03: EpeB., CeBaH., flap., Hax., 3am ., Merp.-3aH., K). Kapao.; 
T. 

K)ro-3an. (Typima, Hpax, HpaH), Cp. A3hh (TypxMeHHCTan). HpaHO-TypancKHH 

3jieMeHT. 

06pa3yeT rH6pHflbi c V. songaricum, V. speciosum. 

20. V. szovitsianum Boiss. 1879, FI. Or. 4 : 333. 

OrmcaH m 3 ceB. HpaHa. JlexTOTHn (EyaaHiteB, h. 1.): «Prov. Aderbeidzan, in 
lapidosis ad pagum montium circa Badalun, 6 VI 1828, Szovits, N 351» (LE!). 

B3: Mypr.-MypoBfl., Kapa6.; KD3: EpeB., Hax., flap., Merp.-3am, KD. Kapa6. 
K)ro-3an. A3hh (boct. Typima, ceB.-3an. HpaH). Hpano-TypaHCXHii sneMeHT. 

21. V. pinnatifidum Vahl, 1791, Symb. Bot. 2 : 39. 

OrmcaH H3 CpeflH3eMHOMopba («in Insulis Archipelagi»). 

3F1: A3.-Ky6. (TaMancxHii n-OB); 33: A6x. (flana). 

KDro-BocT. EBpona (Eanxanbr, KpbiM.); fOro-3an. A3hji (ceB.-3an. Typima). Obxchh- 
ckhh ajieMeHT. 

22. V. marschallianum Ivanina et Tzvel. 1985, Hobocth chct. Bbiccu. pacr. 22 : 
272. — V. orientate Bieb. 1808, FI. Taur.-Cauc. 1 : 160, non All. 1785. — V. chaixii 
subsp. orientate (Bieb.) Hayek, 1929, Prodr. FI. Penins. Balcan, 2 : 127. 

OimcaH rio MaTepnajiaM H3 KaBxa3a h KpbiMa («in montanis sylvaticis»). 

3FI: A3.-Ky6., 3. CTaBp.; 3K: Beno-fla6., Ypyn-Te6., B. Ky6.; UK: Manx.; BK: 
Acco-Apr., B. Cynax; C33: AHan.-Teji., nnrafl.-fl>xy6r. 

Boct., fOro-BocT. (KpbiM) EBpona; CeB. (3an. CnOHpb), Cp. A3Ha (Ka3axcraH). 
Ebpo-ch6hpcxhh 3JieMeHT. 

06pa3yeT rnSpnflbi c V. laxum, V. phoeniceum, V. wilhelmsianum C. Koch. 

23. V. laxum Filar, et Jav. 1907, in Dechy, Kauk. 3 : 99. — V. chaixii subsp. laxum 
(Filar, et Jav.) Ivanina, 1981, Oji. eBpon. h. CCCP, 5 : 217. 

OnHcait H3 TypuHH («Hollas ad Eseneam»). 

Bn: B. CTaBp.; 3K: Aflar.-numui., Bejio-fla6., Ypyn-Te6., B. Ky6.; UK: B. KyM., 
Majix., B. Tep.;,BK: Acco-Apr., B. Cynax, Man.-CaMyp., Ky6HH.; 33: Tyan.-Axui., A6x., 
Hhi.-Phoh., Phoh.-Kbhp., Ajux.; U3: KapT.-K). Oc., TpHan.-H. KapT., flopn; B3: Ana3.- 
ArpHH., Mypr.-MypoBfl., Kapa6., 1033: Mecx., flx<aB.-B. Axyp., Apar.; K)3: EpeB., 
CeBaH., flap., 3aHr.; T. 

Yxa3aH ana Bcex paiioHOB CeBepHoro KaBxaja (Tajiyuixo, 1980 : 71) h B3: H. Kyp. 
(KeMynapHa-HaTafl3e, 1967 : 462). 

lOro.-BocT. EBpona; K)ro-3an. A3Ha (boct. Typima). Ebpo-ch6hpcxhh ajieMeHT. 
06pa3yeT rnGpn/ibi c V. pyramidatum (V. x polyphyllo-pyramidatum Bordz. 1936, 
TKypm Ihct. 6ot. AH YPCP, 3,11: 76), V. phoeniceum, V. hlattaria. 

24. V. nigrum L. 1753, Sp. PI. : 178. 

OnHcaH H3 EBponbi («in Europa ad pagos, vias»). 

Yxa3aH ana 3n: 3. CTaBp. (oxp. r. CTaBponona) no c6opaM HopMaHa h UlManbr ay3ena 
(KeMyjiapHa-HaTafl3e, 1967 : 462), xoTopwx Mbi He BHaejiH. 

Atji., CeB., UeHTp., Boct. EBpona; CeB. A3hji (CH6Hpb). Ebpo-ch6hpcxhh sneMeHT. 

25. V. sinuatum L. 1753, Sp. PI. : 178. 

OnHcan no MaTepnanaM H3 OpaHunn h HTajiHH («Gallia, Montpellier, Italia, Firenze»). 
3K: Tyan.-Aan.; BK: Ky6HH.; 33: A6x.; B3: UIupB., H. Kyp.; KD3: EpeB. (Ha3bipBaH), 
Hax.; T. 

Yxa3aH fljui C33: Anan.-Teji. (Tanyuixo, 1980 : 71). 

K)>xh., KDio-Boct. EBpona; CpeaH3.; K)ro-3an., Cp. A3 hji. CpeflH3eMHOMopcxHii 
ajieMeHT. 

06pa3yeT rH6pHflbi c V. songaricum h V. pyramidatum. 
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26. V. wilhelmsianum C. Koch, 1849, Linnaea, 22 : 724. 

OnncaH no MaTepnanaM Wilhelms H3 Tpy3HH («Von Wilhelms aus Grusien»). 

3K: Ypyn-Te6., B. Ky6.; UK: Manx., B. Tep.; BK: Acco-Apr., B. Cynax; 33: 
Tvan.-Aflji., Hht.-Phoh., Phoh.-Kbhp.; H3: KapT.-K). Oc. 

3HfleMHK. KaBKa3CKHH 3JieMeHT. 

27. V. gnssypinum Bieb. 1819, FI. Taur.-Cauc. 3 : 152. 

OnncaH H3 Tpy3HH («in Iberia»). 

3K: B. Ky6.; UK: Manx., B. Tep.; BK: Acco-Apr., B. CyjiaK, MaH.-CaMyp.; 33: 
Phoh.-Kbhp.; U3: KapT.-KD. Oc., Tpnan.-H. KapT.; KD33: Mecx.; KD3: Hax., 3anr., 
Merp.-3aH., K). Kapa6.; T. 

KDro-3an. A3 hji (HpaH). HpaHo-TypaHCKnn BJieMeHT. 

28. V. varians Freyn et Sint. 1896, Bull. Herb. Boiss. 4 : 44. — V. flexuosum E. Wulf, 
1917, H3 b. KaBK. My3. 11:2. 

OnncaH H3 Typnnn. Tnn: «In declivibus silvaticis montis Darsosdagh, 5 VI 1894, 
Sintenis, N 5797» (LD, iso — B). 

H3: Jlopn; B3: Mypr.-MypoBfl., Kapa6.; KD33: Apar., KD3: EpeB., CeBaH., flap., Hax., 
3anr., Merp.-3aH. 

yxa3aH ana BK: Ky6nH. (KeMyjiapnii-HaTafl3e, 1967 : 461). 

K)ro-3an. A3 hh (Typnnii). HpaHO-TypaHcxnn sneMenT. 

29. V. hajastanicum Bordz. 1931, BecTH. Tncjjji. 6ot. caaa, hob. cep. 5 : 47. 

Onncan H3 ApMeHnn. CnHTnnbi: «In aridis in districto Leninakan prope oppidum 

Leninakan, 17 VII 1928, Bordzilowski; prope pagum Artyk in zona inferiora montis 
Alagez, 2550 m, 31 VII 1928, Bordzilowski; in regione subalpina montis Alagez, 
2440—2590 m, 30 VII 1928, Bordzilowski» (KW). 

33: PnoH.-K.Bnp.; 1033: Apar.; KD3: CeBaH. 

KDro-3an. A3 hji (ccb.-boct. Typnna). HpaHO-TypaHCKnn sneMenT. 

06pa3yeT rn6pn,nbi c V. phoeniceum h V. georgicum. 

30. V. paniculatum E. Wulf, 1918, H3 b. KaBK. My3. 11 : 66. 

OnncaH H3 A3ep6anfl>KaHa. Tnn: «Prov. Erivan, distr. Nachiczevan, vallis fl. Araxis, 
inter stationes ferroviae Negram et Dorosam, 25 V 1914, G. Woronow, N 14478» (LE!). 
K)3: Hax. (HerpaM, flopouiaM, flxtyjibt^a, Opay6afl). 

YKa3aH ana KD3: EpeB. (XocpoBCKnn 3anoBeaHHK) (TaOpnajuiH, 1987 : 205). 

3HfleMHK. HpaHO-TypaHCKHH 3JieMeHT. 

31. V. erivanicum E. Wulf, 1918, H3 b. KaBK. My3. 11 : 67. 

OnncaH H3 A3ep6anfl>KaHa. Tnn: «Prov. Erivan, distr. Nachiczevan, in decliv. saxosis 
circa Ordubad, 18 V 1814, G. Woronow» (LE!). 

K)3: Hax. (Opay6afl), Merp.-3aH. 

SHfleMHK. HpaHO-TypaHCKHii aneMeHT. 

32. V. saccatum C. Koch, 1843, Linnaea, 17 : 289. 

OnncaH H3 ApMeHHH («Armenia, trans Araxem sita»). 

BK: Ky6HH.; KD33: Apar.; KD3: EpeB., flap., Hax., 3anr., Merp.-3aH. 

KDro-3an. A3 hji (boct. Typunii, ceB.-3an. HpaH). MpaHO-TypaHCKHh sneMeHT. 

33. V. pyramidatum Bieb. 1808, Fl. Taur.-Cauc. 1 : 161. 

OnncaH H3 KaBKa3a («in Caucasi demissioris pratis sylvaticis»). 

3FI: A3.-Ky6., 3. CT3Bp.; BFI: B. CTaBp.; 3K: Aaar.-nuinui., Eejio-JIa6., Ypyn-Te6., 
B. Ky6.; HK: B. KyM., Manx., B. Tep.; BK: Acco-Apr., B. Cynax, MaH.-CaMyp., Ky6nH.: 
C33: Anan.-ren.; 33: Tyan.-Aan., A6x„ Hht.-Phoh., Phoh.-Kbhp., Aa>k.; Lf3: KapT.- 
KD. Oc., Tpnan.-H. KapT., flopn; B3: Ana3.-ArpHH., lIlHpB., Mypr.-MypoBfl., Kapa6.; 
KD33: Mecx., flxtaB.-B. Axyp., Apar.; K)3: EpeB., CeBaH, flap., 3aHr., KD. Kapa6.; T. 
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KDro-BocT. EBpona (FIpHHepHOMopbe, KpbiM); KDro-3an. A3 hh (TypLma). MpaHo-T\- 
paHCKHH 3JieMeHT. 

06pa3yeT ra6pHabi co MHoraMH BnaaMH poaa b MecTax coBMecTHoro ripoH3pacTanna. 
HeKcrropbie ™6pHflbi HMeiOT kopo6ohkh c Hepa3BHTbiMH ceMeHaMH. 

34. V. oreophilum C. Koch, 1849, Linnaea, 22 : 726. — V. aureum (C. Koch) 

O. Kuntze, 1891, Rev. Gen. PI. : 469. 

OnncaH H3 TypuHH («Im Gaue Artanudsh auf sekundarem Kalk und Mergel, 
3000—4000 ft.»). 

K)33: Apar.; K)3: EpeB., flap., 3aHr., Merp.-3aH.; T. 

KDro-3an. A3Ha (Typima, Hpax, HpaH). Hpano-TypaHCKHii saeMeHT. 

06pa3yeT rn6pnabi c V. flavidum (V 7 . x patris (Bordz.) Bordz. 1934, TKypm Ihct. 6ot. 
AH yPCP, 3, 11 : 77. — Celsia patris Bordz. 1931, BecTH. ThcJui. 6ot. caaa, hob. cep. 
4—5 : 51) h V. hajastanicum (P. x preudohajastanicum Huber-Morath, 1960, Bauhinia, 
1, 3 : 337). 

35. V. phoeniceum L. 1753, Sp. PI. : 178. 

OriHcaH no MaTepnaaaM H3 EBponw («in Europa australi, Bohemia, Lusitania inferio- 
re»). 

3fl: A3.-Ky6., 3. CiaBp.; BIT B. CiaBp., Tep.-KyM.; 3K: B. Ky6.; L|K: B. KyM., 
Manx., B. Tep.; BK: Acco-Apr., B. Cynax, MaH.-CaMyp.; C33: Anam-Fen.; 33: Phoh.- 
KBHp.; H3: KapT.-KD. Oc., Tpuan.-H. KapT., flopn; B3: Mypr.-MypoBa.; 1033: flx<aB.- 
B. Axyp., Apar.; K)3: EpeB., CeBaH., flap., 3aHr., Merp.-3an. 

yxa3aH ana Bcex paiioHOB CeBepHoro KaBxa3a h ceBepo-3anaaHoro 3axaBKa3ba 
(rajiyuiKO, 1980 : 70). 

UeHTp., KDxai., Boct., IOio-Boct. EBpona; Cpean3.; CeB. (3an. CnOupb), fOro-3an., 
Cp. A3 hji. Ebpo-ch6hpckhh 3Jie\ieHT. 

06pa3yeT ra6pHflbi co mhoihmh BnaaMH poaa. 

36. V. flavidum (Boiss.) Freyn et Bornm. 1891, Osterr. Bot. Zeitschr. 41 : 57. — 
V. sevanense Gritzenko, 1968, Hobocth chct. Bbicui. pacT. 1968 : 191, non Huber-Morath, 
1965. — V 7 . schachdagense Gritzenko, 1970, Hobocth chct. Bbicui. pacT. 1969 : 340. 

OnncaH no MaTepnanaM H3 MaxeaoHHH h TypuHH. C h h t h n bi: «In Macedonia, 
Frivaldszky; Armenia ad Ortus, VI 1853, Huet; ad Erzurum, Calvert» (G). 

H3: KapT.-K). Oc., flopn; KD33: Mecx., flxcaB.-B. Axyp., Apar.; KD3: EpeB., CeBaH, 
flap., Hax., 3aHT., Merp.-3aH., KD. Kapa6. 

CpextH3. (MaxeaoHHa, ceB. rpeima), K)ro-3an. A3 hji (Typima, 3an. MpaH). HpaHO-ry- 
paHCKHii sneMeHT. 

06pa3yeT rnOpwibi c V. varians (P x sevanense Huber-Morath, 1965, Bauhinia, 2, 3 : 305). 

P. sevanense Gritzenko, onHcaHHbin H3 LUaxaarcKoro xpe6Ta (LUaxaarcKHH xpe6eT, 
ceBepo-3anaflHbie ckjiohw y 03 . CeBaH, 25 VII 1965, H. B. rpnneHKo (LE!)), nepeHMe- 
HOBaHHbiii eio b P. schachdagense, npeacTaBnaeT co6oii, BepojiTHO, raGpHa Mextay 

P. flavidum h P. hajastanicum, HanOonee umpoxo pacnpocTpaHemibiMH BuxiaMH b stom 
paiioHe. Homhmo npH3HaxoB P. flavidum P. sevanense HMeeT xtenTOBaToe onyuieuHe co 
3HaHHTejibHOH npHMecbio xpynHbix xtene3HCTbix bojiockob Ha npnnBeTHHKax h nauieMKe, 
a Taxxte HeacHO MemcoropoaHaTbie nncTba, hto xapaKTepHO ana P. hajastanicum. KpoMe 
Toro, kopo6ohkh y P. sevanense OTcyrcTByiOT, xota 3K3eMnnap 6bui co6paH b coctobhhh 
H anana nnoaoHomeHHa. 

37. P. atroviolaceum (Somm. et Levier) Murb. 1925, Magyar Bot. Lapok, 24 : 31. — 
Celsia atroviolacea Somm. et Levier, 1897, Nuovo C-iorn. Bot. Ital., nov. ser. 4, 2 : 201. 

OnncaH H3 CeB. OceTHH. Tun: «Ad Nicolai in valle Ardon Ossetiae 1200 m, 1885, 
H. Lojka» (BP?). 

HK: B. Tep. (aonHHa p. Apaon). 

yxa3aH ana IJ3: flopn (CapnanaT) H3 B3: Mypr.-MypoBa. (BarpaTainen, AiipyM) 
(Ta6pH3aaH, 1987 : 201). 
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3HaeMHK. Ebpo-ch6hpckhh aneMeHT. 

KpHTHHecKHH BHfl, KOTopbifi, bo3mo>kho, npeacTaBJiaeT co6oii c})opMy V. phoeniceum 
c o6:iHCTBeHHbiM CTe6aeM h 6oaee KpyiiHbiMH hhxhhmh npHUBeTHHKaMH. ilpmi annexe - 
HOCTb K 3TOMy BHfly apMJIHCKHX paCTeHHH HyjKflaeTCa B yTOHHeHHH. 

Sect. 3. Bothrospermae (Murb.) R. Kam. 1981, ®n. eBpon. h. CCCP, 5 : 218. — 
Gen. Celsia L. sect. Bothrospermae Murb. 1925, Monogr. Gatt. Celsia : 95. 

TbIHHHOK 4, Bee llbIJIbHHKH nOHKOBHttHbie. 

38. V. suworowianum (C. Koch) O. Kuntze, 1891, Rev. Gen. PI. 2 : 469. — Celsia 
suworowiana C. Koch, 1843, Linnaea, 17 : 284. 

OnncaH H3 ApMenmt («ln Armenia trans Araxem sita»). 

K)33: flx<aB.-B. Axyp., Apar., K)3: EpeB., Hax., Merp.-3aH., K). Kapa6.; T. 
K)ro-3ari. A3 hji (Typima, 3ari. HpaH). HpaHo-TypancKHii sneMeHT. 

06pa3yeT rn6pnflbi c V. szovitsianum (V. x gahrielianae (Huber-Morath) Huber-Mo- 
rath, 1973, Bauhinia, 5, 1 : 13.— x Celsioverhascum gahrielianae Huber-Morath, 1965, 
Bauhinia, 2, 3 : 304). 

39. V. nudicaule (Wydl.) Takht. 1972, b Taxi, h Ah. <Peaop. ®a. EpeB*. naa. 2 : 
234. — Scrophularia nudicaulis Wydl. 1828, Mem. Soc. Phys. Geneve, 4 : 68. — Celsia 
nudicaulis (Wydl.) B. Fedtsch. 1955, ®ji. CCCP, 22 : 172. — C. persica C. A. Mey. 
1831, Verzeichn. : 111. 

OnncaH m 3 Hpana. Thu: «In monte Elwind Asiae minoris, 1822, 01ivier» (G). 

KD3: EpeB. (ropoBaH), Merp.-3an., K). Kapa6.; T. 

K)ro-3an. A3 h« (boct. Typuna, ceB.-3an. HpaH). Hpano-rypaHCKHii aneMenr. 

40. V. megricum (Tzvel.) Huber-Morath, 1973, Bauhinia, 5, 1 : 14. — Celsia megrica 
Tzvel. 1959, Eot. MaT. (JTeHHHrpafl), 19 : 11. — Verhascum suworowianum var. acumi¬ 
natum (Murb.) Huber-Morath, 1981, in Rech. f., FI. Iran. 147 : 14. 

OnncaH H3 ApMeHHH. Thu: «ApMaHCxaa CCP, MerpHUCKHii p-n, KaMenHCTbiii ckjtoh 
H eBbicoKoii ropbi b 1.5 km k ceBepy ot r. Merpn, 28 VI 1956, T. EropoBa, H. UBejieB, 
C. HepenaHOB, Ns 1305» (LE!). 

K)3: Merp.-3aH. (Merpn). 

IOro-3an. A3Ha (ceB.-3an. Hpan). HpaHO-TypaHCKHii ajieMeHT. 

41. V. agrimoniifolium (C. Koch) Huber-Morath, 1975, Bauhinia, 5 : 151. — Celsia 
agrimoniaefolia C. Koch, 1849, Linnaea 22 : 732. — C. heterophylla Desf. 1807, in Pers.. 
Synops. 2 : 161. — Verhascum heterophyllum (Desf.) O. Kuntze, 1891, Rev. Gen. PI. 2 : 
469, non Miller, 1760, nec Moretti, 1822, nec Griseb. 1844. 

OnncaH, BepoaTHo, H3 ApMeuHH («Als Blattaria armena, agrimoniaefolia in Gundelsh. 
Herb.»). 

B3: H. Kyp.; KD3: EpeB., flap., Hax., Merp.-3an.; T. 

IOro-3an. h Cp. A3Ha. HpaHO-TypaHCKHii sneMeHT. 

42. V. orientale (L.) All. 1785, FI. Pedem. 1 : 106. — Celsia orientalis L. 1753, Sp. 
PI. 2 : 621. 

OnncaH H3 TypitHH («in Cappadocia, Armenia»). 

C33: AHan.-reji.; 33: Tyan.-Atui., Phoh.-Kbhp.; H3: Tpuan.-H. KapT., KapT.-IO. Oc., 
flopm; B3: A^a3.-AipHH., Hopcx.-UIeK., Mypr.-MypoBfl., Kapa6.; 1033: Mecx.; KD3: 
EpeB., Hax., 3anr., Merp.-3aH., KD. Kapa6.; T. 

KDro-BocT. EBpona (EanKaHbi, KpbiM); K)ro-3an. A3Ha (Typuna, Hpan). CpeaH3eM- 

HOMOpCKHH SJieMeHT. 
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na // PacTHT. pecypcu. 1986. T. 22. Bbin. 2. C. 158—171. 
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IN THE TVER AND YAROSLAVL REGIONS 


CooOiuaeTca o Haxoflxax .30 BiiaoB cocyaucThix pacTeHHii. H3 xoropbix 4 aB.iaiorca noiibiMn ;cia Bepxnero 
rioBOJDKba b ueaoM. 3 — hobhmh h 5 — pmkhmh nna TBepcKoii o6ji„ 8 — hobumh h 15 — peaxHMH ana 
MpocnaaCKOH oGa. 


OjiopHCTHHecKiie HCCJieaoBaHHa, ripoBefleHHbie b 1996 r. Ha TeppHTopnax TBepcxoii 
h flpocjiaBCKOH o6;iacTeH, a Tax>xe MaTepnaabi repOapna HucrHTyTa 6 hojio™h BHyTpen- 
hhx boa hm. H. fl. IlanaHHHa PAH (HEBB PAH) ho3boahah BbiaBHTb paa hobmx 
T axcoHOB cocyaHCTbix pacTeHHH h flono/iHHTb CBeaeHHa o pacnpocTpanenHH neKOTopwx 
peflKHx ana (Jviop aamuax o6aacTeH bhaob. npHBOAHMbie MaTepnaabi pacnoao>KeHbi b 
ajitjDaBHTHOM nopaaxe. Ilpn UHTHpoBaiiHH STHKerox xoaaexTop yxa3aH ToiibKO b cjiynae, 
xoraa naxoaxa caeaaHa ne aBTopaMH coo6menHa. Ha3Banna TaxcoHOB aaHbi rio C. K. He- 
peiiaHOBy (1995). 

Alchemilla litwinowii Juz. TBepcxaa o6n., KauiHHCKHii p-n, cyxoii ayr no 6epery 

р. KauiHHKH b 3 km Bbinie r. KauiHHa, 26 VII 1996, HoBbiii bha ana TBepcxoii o6.n., na 
BepxHeii Bojire H3BecTeH H3 Mockobckoh h BpocaaBcxoii o6aacTeii (MaeBcxHii, 1964; 
nanneHKOB h ap., 1996). 

Alliaria petiolata (Bieb.) Cavara et Grande. TBepcKaa o6a., Kaaa3HncxHH p-H, 

с. OeaopoBCKoe, cepoojibuiaHHK no 6epery p. Ca6aH, 26 VII 1996. OaeHb peaxHii b 
TB epcxoii o6a. bha, h3mh yKa3biBaeTca ana KpaiiHerT) BocToxa reppHropHH, ao btolo 6bia 
H3BecTen io>Knee — b 3y6noBCxoM, TBepcKOM (HeBCxnii, 1947) h CrapnnKOM (Hotob, 
1988) paiioHax. 

Amaranthus albus L. HpocaaBCxaa o6a., Hexoy3CKHH p-H, OKp. ct. Bojira, at. -a. 
hoaotho, 16 IX 1995; Pbi6HHcxHii p-H, oxp. noc. necoHHoro, otkoc no.'iOTHa mocce 
HpocaaBAb—Pbi6HHCx, 30 VIII 1995; oxp. ct. PIpocBeT, >x.-a. nojioTHO, 30 VIII 1996. 
PeaxHii b o6aacTH 3anociibm bha, yKa3biBaBuiHHca Toabxo ana BpocaaBCKoro h FiepecnaB- 
cxoro paiioHOB (OnpeaeaHTeab..., 1986). 

Artemisia austriaca Jacq. BpocaaBCxaa o6a., PhOhhckhh p-n, oxp. ct. THXMeHeBO, 
jk.-a. noaoTHo, 30 VIII 1996. Peaxuii 3anocHbiH bha, H3BecTHbiii b o6aacTH H3 HpocaaB- 
cxoio h nepecaaBcxoro paiioHOB (OnpeaejiHTeab..., 1986). 

.4. marschalliana Spreng. HpocaaBcxaa o6jl, Hexoy3CKHH p-n, noc. Eopox, o6oHHna 
aoporn, 15 VIII 1996. flaa o6aacTH HOBblii bha. B ueaoM ana BepxHeii Boani yxa3biBaeTca 
T. F. JleonoBOH (1994). 

Blysmus compressus (L.) Panz. ex Link. HpocaaBcxaa o6a., nepecaaBCKHii p-n, ayr 
no KoxHOMy 6epery 03 . LlaemeeBO, 14 VI 1996. PeaxHii bha, yxa3biBaBnjHHca panee ana 
HpocaaBCKoro, PocTOBcxoro h YraHHCxoro paiioHOB (OnpeaeaHTeab..., 1986; nanaeuxoB 
h ap., 1996). 


140 



Campanula rapunculoides L. TBepcxaa o6ji., KecoBoropcxnH p-H, noMMemibm 
Jiyr p. KaiuHHKH y MocTa mocce KecoBa Topa—KaimiH, 26 VII 1996. HoBoe MecTOHa- 
xoxyjeHMe oneHb peaxoro b o6aacTM Bnaa, H3BecTiioio m3 Kamnncxoro p-na (HeBcxnn. 
1952). 

Centaurea X livonica Weinm. 5IpocaaBCxaa o6;i., IlepecaaBcxMH p-H, oxp. c. Tpnro- 
poBO, noHMeHHbitt jiyr p. Meqxn, 27 VII 1996. TpeTbe MecTOHaxo>xaeHMe rM6pnaHoro 
BacHJibxa, HeaaBHO HanaeHHoro Ha TeppHTopHH o6aacTM b ceBepHbix UamiaoBcxoM h 
Pm6hhckom pattoHax (IlanqeHxoB h ap., 1996). 

Chaerophyllum prescottii DC. TBepcxaa o6ji., Kana3HHCXMH p-H, c. OeaopoBcxoe, 
aojiHHa p. Ca6an, 26 VII 1996. BTopoe MecTOHaxoxcaeHMe Bnaa b TBepcxon o6ji., paHee 
yxa3biBanca ana KaaHHMHCxoro p-Ha (HeBcxnii, 1952). 

Cyperus fuscus L. ilpocaaBcxaa o6ji., Hexoy3cxnn p-H, hoc. Eopox, 6eper xanaaa, 
7 VIII 1996; r. Pbi6nHcx, ycTbe p. MepeMyxn, mincTbirt 6eper, 18 VIII 1996. 3tm HOBbie 
MecTOHaxoxaeHHa peaxoro ana TeppnTopnn o6aacTM Bnaa yxa3biBaioT iia era pacnpocT- 
paHeHHe no MeaxoBoabaM Pbi6nHCxoro BoaoxpaHManma, hto CBa3aHO c o6pa30BanneM iia 
BoaoeMe o6iaHpHbix naomaaen o6coxuimx MeaxoBoaHH M3-3a HM3xoro ypoBHa Boabi b 
TeaeHHe paaa nocaeaHnx aeT. flo aToro pacreHne npnBoannocb aniub aaa o3ep rora n 
BocToxa o6aacTM (OnpeaeaHTeab..., 1986). 

Dianthus X courtoisii Reinchenb. ilpocaaBcxaa o6a., Hexoy3cxnH p-ii, oxp. a. Cno- 
Potxobo, ayr, 4 VII 1996. flaHHaa ™6pHaHaa rB03anxa Hanaena hbmm b Bnae oaHon 
xypTHHbi Ha nyry c 6onbiiJMM xoannecTBOM D. superbus L. BnanMO, xaoH o6pa30Banca 
nocae nepeonbinenna nocaeaHero BHaa c D. barbatus L., xoTopbiii BbipamnBaeTca b 
UBeTHHxax oxpecTHbix aepeneiib. 3tot rM6pnaHbiH Taxcow aBaaeTca hobwm aaa ilpocaaB- 
cxoii o6a. h Bepxnero noBoa>xba, ana eBponencxon TeppHTopHH npHBoaHTca 6e3 
yxa3aHHH Ha pacnpocTpaHeHHe (MepenaHOB, 1995). 

Eleocharis uniglumis (Link) Schult. ilpocaaBcxaa o6n., IlepecaaBcxMH p-n, ;iyr no 
xoxHOMy 6epery 03. IlnemeeBo, 14 VI 1996. HoBaa h caMari io>KHaa Haxoaxa peaxoro b 
o6nacTM BHaa (OnpeaeaHTeab..., 1986; nanaeHxoB h ap., 1996). 

Equisetum variegatum Schleich. ex Web. et Mohr. ilpocaaBcxaa o6a., IlepecaaBCXHH 
p-H, xonaHbiii BoaoeM y HCTOxa p. Bexcbi, no ype3y Boabi, 13 VI 1996. Bna aBaaeTca 
HOBbiM aaa TeppHTopHH oOaacTM, na Bepxnen Boare yxa3biBaaca aaa TBepcxon (Hotob, 
1986) h Mocxobcxoh (JlncnubiHa h ap., 1993) o6aacTen. 

Erucastrum gallicum (Willd.) O. E. Schulz. flpocaaBCxaa o6a., Hexoy3Cxnn p-H, 
ct. PoanoHOBO, >x.-a. noaonio, 7 IX 1996. HoBbiii 3anocHbin Bna aaa TeppHTopHH o6aac™ 
h BepxHero noBoa>xba, H3BecTen 3anaaHee h io>XHee (Kotob, 1979). 

Euphorbia falcata L. ilpocaaBcxaa o6a., Pbi6nncxHH p-n, ct. IlpocBeT, >x.-a. ho;iotho, 
30 VIII 1996. HoBbiii 3aHOcnbiH Bna aaa o6nacTH h Bepxnero IloBoa>xba, pacnpocTpaHeH 
na rare eBponeiicxon aacTH Pocchh (TeahTMaH, 1996). 

Juncus tenuis Willd. ilpocaaBcxaa o6a., nepecaaBCxnn p-H, aanaanbin 6eper 03. Flae- 
meeBo, necqaHbin nna>x, 14 VII 1996; TBepcxaa o6n., Kana3HHcxHH p-n, oxp. c. McaxoBO, 
6eper p. 7Ka6HM, 26 VI 1996. 3ro HOBbie naxoaxn neaaBiio noaBHBineroca b yxa3amibix 
o6aacTax BHaa (JlncHnbiHa, 1990; nanneHxoB, JlncnubiHa, 1992). 

Kochia densiflora (Moq.) Aell. flpocnaBcxaa o6a., Pbi6nncxHH p-n, ct. THXMeneBO, 
>x.-a. nyTH, 30 VIII 1996. Panee Bna 6bia npHBeaen K). B. TyceBbiM (1977) aaa riepe- 
caascxoro p-Ha o6aacTH. 

Krascheninnikovia ceratoides (L.) Gueldenst. BpocaaBcxaa o6a., Hexoy3cxnn p-H, 
noc. Bopox, cyxoii ayr oxoao HXTHoaornqecxoro xopnyca, 22 VIII 1996. Ctciihoh Bna, 
He OTMeaaBLUHHca hh b o6aacTH, hh na Bepxnen Boare (UBeaeB, 1996). 

Lepidium latifolium L. ilpocaascxaa o6a., Poctobcxmh p-H, c. EeaorocTHubi, cxaoH 
nacbinn ujoccchhoh aoporn, 28 VII 1996. Peaxnii 3aHocnbin Bna cjaiopbi o6aacTH (On- 
peaeanTe;ib..., 1986). 

Potamogeton X decipiens Nolte. ilpocaaBcxaa o6a., Hexoyicxnn p-H, c. IlpaBaHHO, 
p. CHTb, 24 VII 1996; flepecaaBcxHH p-n, c. Cbbtobo, p. Hepab, 27 VII 1996. 3th HOBbie 
Haxoaxn rH6pnaHoro paecTa noxa3biBaioT ero aocTaTOHHO lnnpoxoe pacnpocTpaHeHHe no 
HapymeiiHbiM axoTonaM pex o6aacTH (IlanqeHxoB h ap., 1996). 
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P. praelongus Wulf. JIpocaaBcxaa o6a., nepecaaBcxMM p-n, 03 . riaemeeBo. 
15 VII 1996; p. Ca6afl b a. CeMemcoBO, 27 VII 1996. HoBbie MecTOHaxojxaeHMB peaxoro 
b o6aacTM BHfla (OnpeaeaHTeab..., 1986; rianaeuxoB h ap., 1996). 

Potentilla orientalis Juz. flpocaancxafl o6a., Pbi6MncxMH p-H, hoc. Ilecomioe, o6oHMHa 
mocce flpocaaBAb— Pw6mhcx, 20 VI 1995; r. Pw6mhcx, cxaoh >x.-a. Hacwnn. 
20 Vll 1996. Apean Bnaa, coraacHO C. B. ICbeimyicy (1941), 3axBaTbiBaeT TeppMTopnio 
BepxHert Boarn. JXsw flpocaaBcxoro m PocTOBCxoro pationoB o6aacTM npnBoanTCfl xax 
peaKHH auBeHTHBHbiH bma P. bifurca L. (OnpeaejiHTeab..., 1986), ho 3tm yxa3aiiMfl. 
ohcbmaho, OTHOCHTCfl k P. orientalis. 

P. impolita Wahlenb. T. flpocjiaBjib, aeBo6epe>xbe, oxp. o6we>XMTMfl yHHBepcHTeTa, 
cyxoaoa, 20 Vlll 1994; ApocaaBcxan o6a., Pw6mhcxmh p-ii, oxp. c. Xoiibiaeso, cyxoti 
ayr, 20 VI 1996. PaHbuie aab o6aacrH He yxa3biBaaca, 6aM>xaHLUHe MecTOHaxox<AeuMH 
H3BecTiibi n3 Mocxobcxoh (no p. Oxe) h CMoaencxoH o6aacTeH (MaeBCKHii, 1964). 

P. supina L. JIpocaaBcxaa o6a., r. Pw6mhcx, cxaoH >x.-a. HacwnH y MocTa aepe3 

р. HepeMyxy, 21 VII 1996; ct. Hexoy3, >x.-a. noaoTiio, 24 VII 1996; Hexoy3cxnM p-n, 
noc. Boara, 6eper p. Boarn, Ha necxe, 16 VIII 1996; Pm6mhcxmh p-n, noc. IlecoHHoe. 
iiecaaiibiH 6eper p. Boara, 1 VIII 1996; oxp. ct. Thxmchcbo, >x.-a. noaoTHO, 
30 VIII 1996. 3anocHbiii bma, panee hpmboahblumhch mnbxo aaa boctohhwx JIpocaaB- 
ckoto h HexpacoBcxoro patioHOB (OnpeaeaHTeab..., 1986). 

Senecio paludosus L. KaanHUHCKaa o6a., ToponenxMH p-n, 03. Ceabcxoe, 
15 VIII 1984, JI. JlHCHubina; 03. KyaHiicxoe, 20 VIII 1984, JI. JlMCMnwna. Bma Hattaen 
Ha boctohhoh rpaHMne pacnpocTpaiiennH h HBasieTCfl hobwm ana cjwopw Bepxnero 
rioBoaxba. yxa3aHHbie Haxoaxn — caMbie boctohhwc ana TeppnTopnn Poccmh (Kohch- 
Haa, 1994). 

Solidago seratinoides A. et D. Love. TBepcxaa o6a., aoaHHa p. KauiHiixM no aopore 
na c. KecoBa Topa, 25 VII 1996. CeBepoaMepnxaHCXMH bma, xyabTMBMpyeTca b caaax h 
napxax, Hepeaxo anaaeT, aaa TBepcxoH o6a. npnBOAHTca BnepBbie (UBeaeB, 1994). 

Stellaria longifolia Muehl. ex Willd. flpocaaBCxaa o6a., Hexoy3cxnM p-H, oxp. 

с. JIanxoe, cpeaHee TeaeiiMe p. JlaTxn, cwpoti aec, 27 X 1996. BTopaa Haxoaxa Bnaa b 
o6aacTH, paiiee yxa3WBaaca Hi Pbi6Hiicxoro p-Ha (OnpeaeaHTeab..., 1986). 

Thymus ovatus Mill. KaamiMHCxafl o6a., npaBwti 6eper p. Bonrn HanpoTHB r. CaBe- 
noBa, ayr, 4 VII 1971, B. ApTeMeHxo, JI. JlHCHubma; BwunieBoaoHCXHH p-n, aec Ha 
BocToanoM 6epery 03. Moujhhxh, 30 VII 1975; TBepcxaa o6a., KecoBoropcxMH p-H, 
noHMeHHbiH ayr p. KauiMHXM y MOCTa mocce KecoBa Topa—Kaninii, 26 VII 1996. PeaxHH 
b o6aacTM bha, H3BecTHbiii roabxo H3 oxp. r. Top>xxa (Hcbcxmh, 1952). 

Trisetum sibiricum Rupr. JIpocaaBcxaa o6a., Hexoy3cxnM p-H, c. Ilapc^eHbeBo, moh- 
MeHHbitt ayr na 6epery p. Bepexcbi, 24 VII 1996. PeaxHH bma, BnepBbie BCTpeaeHHWH Ha 
ceBepo-3anaae o6nacTn. Paiibuje oTMeaaaca To;ibxo b koxhwx paiioHax TeppMTopMH 
(OnpeaeaHTeab..., 1986). 

Urtica galeopsifolia Wierzb. ex Opiz. JIpocaaBcxaa o6a., riepecaaBcxHii p-H, 03 . Ilae- 
meeBO, naHOCbi Ha toiixom npM6pe>xbe y 3anaaHoro 6epera, 12 VI 1996. Hobwm ana 
cjniopw o6aacTM bha, npMBoanaca ana BepxHero noBoaaaa (reabTMaH, 1988). 

MaTepnaaw xpaHBTca b rep6apHH MBBB PAH, ay6aMxaTbi nepeaanbi b LE. 
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OPXHflHblE ( ORCHIDACEAE ) HEPyCCO-flECHHHCKOIO IIOJIECbH 

(EPHHCKAH OBJIACTb) 

Yu. P. FEDOTOV, O. I. EVSTIGNEEV. ORCHIDS ( ORCHIDACEAE) 

IN NERUSSO-DESNYANSKOE POLESSYE (BRYANSK REGION) 

ripHBeaeHbi CBeaeHHH o BHaax ceM. Orchidaceae b Hepycco-flecHSHCKoM rioaecbe, aaHa xapaxTepHCTHKa 
hx BCTpeHaeMOCTH. YTOHHeHO pacnpocTpaiieHHe Cephalanthera rubra, Epipogium apliyllum, Neotliantlie 
cucullutu, Malasis monophyllos b BpaHCKOii o6a. 

Hepycco-flecHancKoe IloJiecbe naxoAMTca Ha roro-BOCTOKe BpsuiCKoii o6ji. Pocchh h 
HB aaeTca nacTbio o6uiHpnoro MaccnBa BpaHCKHx aecoB (IlpHpoaiioe panoiinpoBaHHe..., 
1975). KoopflHHaTbi paiioHa: 52° 40'—52° 15' c. in., 33° 25'—34° 35' b. a.; nnomaab — 
250 Tbic. ra. Patton 33HHMaeT aaaiOBHajibHbie Teppacbi p. fleciibi (aeBbitt npHTOK p. fluenp) 
h ee ripHTOKOB (peK Hepycca h HaBaa), a TaKace npnaoaHHHbie MopeHHO-3aHapoBbie 
MecTHOCTH. B 6 oTaHHKO-reorpac}iH 4 ecKOM naaiie pattoH HaxoanTca na CTbiKe aByx 
noaiipoBHHuntt (IloaeccKott h CpeflHepyccKott) BocTOHHoeBponettcKott upobhhuhh uih- 
poKOJiHCTBeHHbix necoB HeaaaeKo ot kokhoA rpaHHubi noflTaeacHott o6aacTH (JlaBpeHKO, 
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McaMeHKO. 1976). IlorpaHMHHoe nonoateHMe paaoHa npoaBaaeTca b oco6enHOCTax ero 
(Jj.Topbi. 3aecb upoxoaaT io>KHaa rpaHMita pacnpocTpaHeHaa MHorax 6opeajibHbix BaaoB 
(Andromeda polifolia L., Chamaedaphne calyculata (L.) Moench. Carex vaginata Tausch, 
Goodyera repens (L.) R. Br., Linnaea borealis L. a ap.), 3anaaHaa rpaiiMua neMopajibiibix 
uenTpanbHoeBpoireiicKHx BaaoB (Allium ursinum L., Carex brizoides L., Laserpitium 
latifolium L., Sanicula europaea L. a ap.), a Taxate ceBepHaa rpanaua HexoTopbix 
aecocreinibix BaaoB (Althaea officinalis L., Anthericum ramosum L., Aster amellus L., 
Poa bulbosa L., Scorzonera purpurea L. a ap.). 

Hepycco-flecHaHcxoe Floiiecbe MMeeT pa3BHTyio ceTb oco 6 o oxpaHaeMbix npapoaHbix 
TeppHTopHii — 3to rocyaapcTBeHHbia 3anoBeaHHx «EpaHCKMH jiec» (12 168 ra), oxpaHHaa 30Ha 
3anoBeaHHxa (9159 ra) a 12 aaHaiiiacjTnibix 3axa3HMX0B (o 6 maa ruiomaab 15 807 ra). reofxrra- 
MHMecKHe accneaoBanaa ua oxpaaaeMbix TeppaTopaax, npoBeaeHHbie b 1996 r., BbiaBajia paa 
HHTepecHbix cjinopHCTHHecKHx Haxoaox, 4To no3BojiMjio yroHHHTb cBeaeiiMa o pacnpocTpaHenMM 
nexoTopbix peaxHx bhbob ceM. Orchidaceae b Epancxoa o 6 a. Iep 6 apHbia MaTepaaa, noaTBep- 
acaaiomaa naxoaxa, a Tax>Ke 4»tochhmkh oTaeabHbix pacTeHaa xpaHaTca b naywnoM cjtoHae 
3anoBeaHHxa. Ha3BaHaa TaxconoB aaHbi no CBoaxe C. K. HepenanoBa (1995). 

Cephalanthera rubra (L.) Rich. EBponeacKo-cpeaHaeMHOMopcxMa aecHoa BHa. Bxaio- 
4en b «Kpacnyio XHary PCOCP» (1988). B EpaHcxoa o6a. peaox (Eocex, 1982; JIaBpoB 
a ap., 1993). 

B Hepycco-flecHaHcxoM Iloaecbe iibiabueroaoBHHK xpacHwh HaaaeH b 3anoBeaiiMxe 
«BpaHCKHH aec» (xBapTaa (kb.) 29), Ha cynecHanoa TpeTbea HaanoaMeHHoa Teppace 
p. flecHbi. 06Hapya<eHO I HBeTymee pacTeuHe b HeMopaabHOM cocnaxe. CoMKHyTOCTb 
BepxHero apyca — 50—60 %. flpyc noaaecxa h noapocTa rycToa (80—90 %) h coctoht 
H3 Tilia cordata Mill., Corylus avellana L., Quercus robur L., Acer platanoides L. B 
TpaBaHOM apyce npeo 6 aaaaioT Aegopodium podagraria L., Mercurialis perennis L., 
Glechoma hederacea L. 

Epipogium aphyllum (F. W. Schmidt) Sw. McaeaaiomHH eBpoa3naTCKnh Baa. Bxaio- 
aeH b «KpacHyio XHary PCOCP» (1988). B EpaHcxoa o6a. peaox (EyaoxoB, 1974; Eocex, 
1975; JIaBpoB h ap., 1993). 

B Hepycco-flecHaHcxoM Iloaecbe Haa 6 opoaHHK 6e3aMCTHbia HaaaeH b 3anoBeaiiHKe 
«BpaHCKHH ;iec» (kb. 117), b aonawe He 6 oabiuoii aecHoa penxM (p. Coabxa), npoTexaio- 
mea no necHaHO-cyraMHMCToa mccthocth MopenHO-3aHapoBoro aaHamacjrra. nonyaauHa 
coctoht H3 8 uBeTymMx oco 6 ea, pacTymnx b eabHMxe. CoMKHyTocTb apeBecnoro apyca— 
60—70 %. B npHMecH apeBOCToa BCTpeaaioTca Betula pubescens Ehrh., Populus tremula 
L. floaaecoK h noapocT pa 3 pe>xeHbi h npeacTaBjienbi Acer platanoides, Tilia cordata, 
Frangula aims Mill., Sorbus aucuparia L. TpaBaHoii apyc nerycToa (npoexTMBnoe 
noxpbiTHe 25—30 %), b neM npeo 6 aaaaiOT Carex digitata L., Convallaria majalis L., 
Molinia caerulea (L.) Moench, Rubus saxatilis L. B 3tom coo 6 mecTBe Tax>xe oTMeaeiibi 
Cypripedium calceolus L., Corallorhiz.a triftda Chatel., Dactylorhiz.a fuchsii (Druce) Soo, 
Listera ovata (L.) R. Br. 

Neottianthe cucullata (L.) Schlechter. PeaxaH eBpa3MHCKMH aecHoa Baa. BxmoHeti b 
«Kpacnyio xnary PCOCP» (1988). B EpaHcxoii 06 a. peaox (Eocex, 1975, 1982; 
BeaHHKHH, EyaoxoBa, 1990; JIaBpoB h ap., 1993). 

B Hepycco-flecHancxoM Iloaecbe HeoTTaaHTa xao6y4KOBaa o6Hapy>xeHa b HaHatuatJrr- 
hom 3aKa3iiHxe «K.H8>xHa», b npeaeaax cxaoHOBoa mccthocth npeanoaeccxoro aaHautacjt- 
Ta c 6aH3KHM 3aJieraiiHeM xap6onaTHbix nopoa. HaaaeHbi 3 HBeTyutax pacTeHaa neaaaexo 
apyr ot apyra: 1 oco6b — b cocHaxe pa3HOTpaBHOM (KoxopeBcxoe aecHaaecTBo, kb. 29), 
2 apyrae — b aHnHaxe chmtcbom (AjiTyxoBcxoe aecHaaecTBO, kb. 113). IlepBoe coo6- 
mecTBO npeacTaBaeno xyabTypaMH cochw (B03pacT — 35 aeT, coMxnyTOCTb — 80 %). B 
TpaBanoM apyce xapaxTepHhi Laserpitium latifolium, Serratula tinctoria L., Potentilla 
alba L., Peucedanum oreoselinum (L.) Moench, Lilium martagon L. BTopoe coo6mecTBo 
npeacTasaeno MoaoabiM hhiihsikom (B03pacT — 20 aeT, coMKHyTOCTb — 90 %), B Tpa- 
BaHOM apyce npeo6aaaaiOT Aegopodium podagraria, Stellaria holostea L., Melica nu¬ 
tans L. 
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Malaxis monophyllos (L.) Sw. rojiapKTMHecKMH Hcqe3aiomMH 6o.noTHbiH bmp, b 
BpaHCKofl o6ji. pepox h oxpaHaeTca (EoceK, 1975; EyjioxoB m pp., 1981; JIaBpoB m pp.. 
1993). 

B Hepycco-flecHHHCKOM Ilopecbe HafipeHbi 2 nonypauHH mbkothhum ophophcthoh. 
Ohh npHyponeHbi k KJiioqeBbiM 6opoTaM Ha rpaHMue MopeHno-3aHppoBbix h npepnopec- 
ckhx paHPwacjyroB. IlepBaa nonypapHa npepcTaBpena KypTMuort H3 6 oco6ert h o6HTaeT 
b paupmacjmioM 3aKa3HHxe «K.na>KHa» (KoKopeBCKoe pecHMHecTBO, kb. 41) b coo6mecTBe 
Betula pubescens—Climacium dendroides. BTopaa nonynauMa coctoht Bcero H3 2 oco6ert 
h BCTpeqeHa b paHputacjrrHOM 3aKa3HMKe «Bojioto Pbi>Kyxa» (AjiTyxoBCKoe jiecuHqecTBo) 
b coo6mecTBe Betula humilis — Tomenthypnum nitens. 3pecb >xe BcrpeqaiOTca Coral- 
lorhiza trifida, Epipactis palustris (L.) Crants, Dactylorhizu incarnata (L.) Soo, D. lon- 
gifolia (L. Neum.) Aver. 

TaKHM o6pa30M, b pe3ypbTaTe nHBeHTapH3aunn cjjpopbi oco6o oxpanaeMbix npupopubix 
TeppHTopHli Hepycco-flecHfliicKoro Flopecba h anaPH3a PMTepaTypbi (EoceK, 1975, 1982; 
OeaoTOB, 1993, 1994, 1995) noKa3ano, mto b partoHe npoH3pacTaeT 21 bmp Orchidaceae. 
3to cocTaBJiaeT 64 % bmpoboto cocTaBa opxnpHbix BpaHCKOH o6p. (BypoxoB, 1974; 
BoceK, 1975, 1982; EyjioxoB h pp., 1981; BePMHKMH, EypoxoBa, 1990). Bnpbi opxnpubix 
no oco6eHHOCTHM pacnpocTpanenHfl b Hepycco-ZlecHHHCKOM flojiecbe h hmcpchhoctm hx 
OTflejibHbix nonyjiHLtHH pa3pepeHbi Ha Tpn KaTeropHH: o6bi4Hbie, cnopantmecKne h pepKne. 

B KaTeropmo o6bmnbix OTHeceHO 7 bmpob: Dactylorhizu fuchsii, D. incarnata, Epi¬ 
pactis helleborine (L.) Crantz, Neottia nidus-avis (L.) Rich., Platanthera bifolia (L.) Rich., 
P. chlorantha (Cust.) Reichenb., Listera ovata (L.) R. Br. Ohh wnpoKO pacnpocTpaHeHbi 
b paiioHe m npepcTaBPeHbi, KaK npaBMPO, MHoroHMCPemibiMM nonypauMaMH. 

B KaTeropHio cnopapnqecKHx OTHeceHbi 4 BM.ua: Corallorhiza trifida, Goodyera 
repens, Dactylorhiza longifolia, Epipactis palustris. Ohh M3BecTHbi b patione no 8—12 
MecTOHaxoayjeHMflM h npepcTaBPeHbi nonypanMHMM pa3PM4Hoii hmcpchhoctm. 

B KaTeropHio pepKMx OTneceno 10 bmpob: Cephalanthera rubra, Cypripedium calce- 
olus, Dactylorhiza traunsteineri (Saut.) Soo, Epipogium aphyllum, Herminium monorchis 
(L.) R. Br. (BoceK, 1975), Gymnadenia conopsea (L.) R. Br., Neottianthe cucullata, 
Listera cordata (L.) R. Br. (BoceK, 1982), Malaxis monophyllos, Orchis coriophora L. 
(BoceK, 1975). Ohm M3BecTHbi b paiioHe no 1—3 mcctoh axoxtpeH mpm m npepcTaBPeHbi, 
KaK npaBH/io, MapoHHCpeHHbiMM nonynflnMHMH. 

Pa6oTa BbinouHeHa npM copeHCTBMM ® 0 Hpa flat. Copoca. 
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4>OPMA arofl OXYCOCCUS C ERICACEAE ) 

V. B. GEDYKH. THE SHAPE OF BERRIES IN OXYCOCCUS (ERICACEAE) 

flnsi peracTpauHH (f)opMbi aion itnioKBbi npejyioxeHbi MeTOn cKOJib3aweH iuhphhu, MOiin4>nunpoBaHHoe 
pa3HOCTHoe ypaBHeHHe h nporpaMMbi BBiHHC.ieHHa K03<t>({>nuHenT0B ypaBHCHHa h TeKyiuero maHeHHa (|)yHKunn. 
Pa3pa6oTaHa K;iacen4>nKaunoiiiiaa peiueTKa cjjopM area. 

OopMa aroa — BaxHbiH npn3naK, HMeromHii 6ojibuJoe 3H3HeHne b TaKCOHOMnn poaa 
Oxicoccus (Van der Kloet, 1986) h npamiaanbix HccjieaoBanHax (BaxpaMeeBa, 1986). 
OflHaKO iipeano>KeHHbie k HacToauteMy BpeMeHH KnaccMtjwKaitHM onnpaioTca Ha rpy6bie 
reoMeTpHnecKHe aHanornH h aaaeKM ot nepeaanH HioaHCOB 6ecKOHeHHoro pa3HOo6pa3Ha 
$opM arofl (Gleisberg, 1919; Ervi, 1956; ToKapeB, 1977; MepxacoB h ap., 1981). 

L(ejib naiuero coo6menHa — aaTb MopcjxrnoraM, CHCTeMaTHKaM h ceaeKLiHOHepaM Mepy 
h HHCTpyMenT ana KoppeKTHoii perHCTpauHH HanpaBneHnii h CTeneHH H3MeneHHH b 
KOHTHHyyMe B3aHMonepexoaamnx cjiopM aroa. 

MaTepnan h MeTOflHKa 

C KOJUieKUHOHHOH aeaaHKM ToMejibCKOH njianTauHH Oxycoccus macrocarpus (Ait.) 
Pers 22 ceHTa6pa 1995 r. cjiynattHbiM MeToaoM oTo6paHo no 15 aroa 9 coptob (copTa 
Bergman, Howes, Franklin, Stevens, Ben Lear, Beckwit, Wilcox, Early black, McFarlin). 
Kaacuyio aroay npoaoabHO pa3pe3ajiH no och chmmctphh HajtBoe m, npaxaB cbokhh cpe3 
k MMjuiMMeTpoBOH 6yMare, TmaTenbHO OKOHTypHBajiH npocjwnb. B HarneM upeabiaymeM 
coo6meHHH (reawx, 1997) npMMeHHTejibHO k JiHCTbaM paccMOTpeH MeToa CKOjib3amefl 
LUHpHHbi h HaMeneHbi nyTH pemeHna pa3HOCTHoro ypaBHeHna ana ee BbiHHcneHHR. 
ripHHiiHnHajibHO 3 tot ate noaxoa coxpaHeH h b HacToameM HccaeaoBanHM. flettcTBHTejib- 
ho, ana MoaenapoBaHHa cJiopMbi area aoeraTOHno H3MepHTb H3MeneHHa umpHiibi npocjjMna 
aroabi c rnaroM b 1 mm npw aBHxenHH ot ocuoBaHHa k BepiHHHe aroabi. PeajiH3aitHa b 
npocTbix nporpaMMax (CrpenaHOB, 1990) pa3pa6oTaHHoro hbmm anropHTMa oneHb o6aer- 
HMjia Heo6xoaHMbie BbiHHcaeHHR, c HeM caeayeT caHTaTbca TeM HCcaeaoBaTeaaM, KOTopbix 
3aHHTepecyeT Ham noaxoa k pemeHHio npo6aeMbi. 

Pe3yabTaTbi HccaeaoBaHHH 

3aMKHyrbiH OKpyrabifl KOHTyp (Kpyr, saannc h np.) co bccmh BapwaHTaMH cyxceHMa, 
pacmapeHMa, 3aoerpeHHR h npHTynaeHHa Henaoxo MoaeanpyeTca pa3nocTHbiM ypaBneHH- 
eM y = ax h - cx d , rae x — 0Tpe30K aaHHbi, y — cooTBeTCTByiomaa eMy mnpHHa. YpaBHeHHe 
MO>KHO MOaH^JHUHpOBaTb (Teabix, 1997) H npMBeCTH K BHay 

yi = ymax [a ( Xi/Xce ) ‘ — C (x,/x ce ) '' ] \ ( 1 ) 

rae y, — TeKymee 3HaneHHe nonepemiMKa (mnpHHbi, xopaw), y max — MaKCHManbHaa 
BeaHHHHa nonepeanHKa (anaMeTp), jc, — TeKymee 3HaaeHHe apryMeHTa (oTpe30K aanubi 
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Phc. 1. H3MepeHHe napaMeTpoB Kpyra (a) h npo(f)Haa aronti (6). 
yrmx — HaH6anbuias laapn na> mm: x rf — cooTBeTCTayiomHH OTpeaoK juiiihu, mm: — Haii6cmbuiaa anaHa, mm. 


hjih BbicoTa cerMeHTa), x ce — 3HaneHHe apryMeHTa, OTBenaioutee MaKCHMajtbHOMy none- 
peHHHKy, a h c — KoacJxjjHttHeHTbi HamiOHa BocxoaauteH h HHcxoflameii BeTBeti orn6aio- 
men, bud — noKa3aTe;iH CTeneHH, KOHTpojiHpyioutHe jiOKajtbHbie H3in6bi orn6aiOLiteH 
(Phc. 1, 6). 

flxifl xpyra c npoH3BOJibHO Bbi6paHHbiM flHaMeTpoM 30.3 mm 6btriH H3MepeHbi Bee 
ceKymHe ero napajuiejibiibie xopjtbt c HHTepBajiOM b 1 mm (phc. 1, a )\ npn Bbi4HC.nenHH 
KOsejxjjHnHeHTOB ypaBHeHHH (1) jyia 3Toro nacTHoro cjiynaa nojiyneHa 3aBHCHMOCTb 

HCKOMOH BejIHHHHbl XOpflbl OT BblCOTbl OTCeKaeMOH flyTH I 

>’, = 30.3 [ 2(x,/ 15.15) — (X.-/15.15) 2 ] 04561 , (2) 

rue 30.3 — anaMeTp Kpyra, 15.15 — ero paunyc, x, — Texymaa BbicoTa uyrn hjih 
cerMeHTa. 

,Hjta pacneTa 4 ) °P Mbl ar °il hco6xouhmo 3ac(jMKcnpoBaTb npotJjHjib Kaatuoit aroubi 

(9 COpTOB B 15 nOBTOpilOCTax), BblHHCJlHTb COOTBeTCTByiOmHe HHflHBHflyajlbHO TOJlbKO efl 
napaMeTpbi ypaBHenna (1) h oueHHTb hx pacxoacueHHe c TaKOBbiMH una HueajibHOH 
OKpyx< hocth no ypaBHeiiHio (2), HueHTHcjjnnHpoBaB c xapaKTepoM H3MeHeti Ha orH6aiomeH. 

PaccHHTbiBaeM hhuckc i h KoacjxjjHnHenTbi a - b, c: i = y mu /x m ax ; b- 2jc„/jc max ; 
c = j: max /2j:„ ; a = c + 1 . MTepauHOHHbiH nou6op KOs^c^HuHenTOR d h k Tpe6yeT Tepnenna. 
Ho b cjiynae, Korua x,=x max , cJjyHKitHa oOpamaeTca b Hyjib no ycjioBHio: a(x m ^/x ie ) b - 
c(x mm /x re ) d = 0 hjih a(x mxx /x„) h = c(x mM /x re ) d . npeo6pa3yeM: a/c = (x mn /x re y- h = 
= (x m yx ce y, OTKy.ua l = \g«)/\g(x mia /x ce ) h d=l + b. 

yjiyHiuaiomHH aiinpoKCHMannio noKa3aTejib CTeneiin k mojkct 6biTb BbiHHCJieH pa3- 
nejibHO no xoopuHHaTaM UByx H36paHHbix Tonex BocxouauteH h HHCxouamen BeTBefl 
rpacjjHxa cJjyHxttHH, ecjin npHBecm ypaBHeHHe (1) ajih 6a3ajibHon nacTH aroubi k Bnay 


kfi = (lgy(.r-2) — Ig>’raax)/lg [a(2/X ce ) ** — 

c(2/x ce )" ] 

(3) 

h j.\m ariHKajihHOH: 



K -2) " vC^niux 

Cfr-Cn.ax - 2)/X te ) d 3. 

(4) 


PaSoMiie ^opMy.ib, ana BH>!nc;:enMii KoaiJicjjHUHeHTOB OKa3&iHCb aOBOJibiio rpoMcnaKHMM, xpeSyioiUHMii 
HeoaHOKpa'fiioro oGpaiaeHiiB k TaS.THuaM jioiapH^iMOB. Una cOKpaweHHH cpoxoB o6pa6oTKH MaTepnaxia 6burn 
pa3pa60Tanbi ripocTbie nporpaMMbi, .aen<o pea.iH3yeMbie Ha MHKpoKaiibKyaaxopax THna «BaeKxpoHHxa MK-61» 

JXn a ksxuoh H3 HCCueuoBaHHbix arou 6buin BbiHHCJieHbi napaMeTpbi ypaBHeHHa h 
TeopeTHnecKHe 3iia4eiwa cjjyHxnHH, cjinneiiHe xoTopwx c cjjaKTHHecxHMH no3BOJiHjio 
onpeae;iHTb ouiH6Ky (3aHireB, 1984). B KanecTBe npHMepa npnBeueM pe3y,ubTaTbi oueHOK 
arou copTa Stevens (Ta6ji. 1) h cooTBeTCTByromne hm npocjjHJin (pnc. 2). 

y copTa Stevens H3MeH4HBOCTb ne3HaHHTenbna aria HHtteKca i (0.75—0.98), cpeflHaa 
ana K03d[34 3H u HeHTOB b (0.98—1.21), a (1.91—2.01), c (0.91 — 1.01). LLInpe Bapnanna 
noKa3aTenen d (1.94—2.67), k 6 (0.22 — 0.42) h /c a (0.25—0.49). 

Pa3yMeeTca, Bee HccneaoBanHbie aroabi pa3BHnHCb iia pacTeHHax, BbipameHitbix H3 
coproBbix nepeHKOB, ho hx 6;iH3Koe coceacTBo Ha rpattKe npeaonpeaenHno hckohtpojih- 
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TAEJ1HUA 1 

HapaMcrphi MHiiMBHiiiyanbHbix ypaBHenHH (JtopMbi npocjiHBfl aroa Oxycoccus macrocarpus copra Stevens 
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Phc. 2. ripo4in.in sirofl copTa Stevens. 
1—15 — o6pa3Ubi aroa. 


pyeMoe onbiaeHne w KaK caeacTBue btoio n3BecTHyio HeonpeaeaenHOCTb b cyaoteHnn o 
THnHmiOH mia copTa cjtopMe aroflbi. FIoaTOMy npnBoxtnM xapaKTepHCTHKH h3mchhhbocth 
neKOTopbix cocTaBJifliomHx cjtopMbi arofl, co6paHHbix c 9 copTOBbix naomaaoK (Ta6a. 2). 
Oco6oe BiiHManne yaeaeno aocTOBepnoc™ pa3jtnMHH toto hjih hhoio napaMeTpa aroabi 
HCCjieayeMoro copTa c TaxoBbiMM Early black, OTHOCMTeabiio mcjikhmh h 6jih3khmh k 
H cxoflHott npeflKOBott (JiopMe O. macrocarpus, w cKoppejinpoBannocTn aannbi aroabi 
(* max ) c ee ujmpmhoh (y max ), a Tatoxe KoacJxjwnneHTOB b, d n k R U a . fleiicTBUTeabHO, ecan 
fljiHHa h Luttpuiia aroflbi cymecTBemio pa3nnHaiOTCfl no copTaM h Tecuo CKoppeanpoBaitbi, 
to mi/texc i aocTOBepHO oTJinnaeT ot KOHTpoabHoro anuib copTa Stevens, Beckwit n 
Howes. flocTaTonno Bbicoxafl cxoppeanpoBaHHocTb Koac}Dc})nuneHTOB /, H j Me nee CTa- 
6nabHa, a aocTOBepHoerb pa3aH4HH HeBeamca. Pasanane KoacjxjwuneHTOB ^ H ^ a no 
copTaM iioaTM He npocae>KHBaeTca, a CKoppeanpoBatmocTb MenaeTca ot cpeanen k 
HH3KOH. 

Bee aannbie n3MepeHHbix snoa, noaoxtetiHbie b ocHOBy Ta6a. 2, o6pa6oTaHbi mctoaom 
AHcnepcHOHHoro aHaaH3a, cjWHaabHbie cjtparMeHTbi xoToporo coct3bhjih Ta6a. 3. BtiyTpn- 



Phc. 3, npottwjiH «cpeziHHx» iuia copTa arozi. 

CopTa: / — Bergman, 2 — Howes, — Franklin, 4 — Stevens, 5 — Ben Lear, 6 — Beckwit, 7 — Wilcox, 8 — Early 

black, V — McFarlin. 
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COpTOBaa H3MeHHHBOCTb KOMTlOHeHTOB 
cJ)opMbi area oTHOCHTejibiio BejiHKa, hto 
h noHBTHo, ecjiH ynecTb BbicoKyio Bepo- 
HTHocTb onbi/ieHHH nbiabuoH apyrnx, 
paaoM npoH3pacTaiomHx coptob. TeM He 
MeHee Mbi nonbiTajiHCb oneiiHTb cnro- 
JIOCKH COpTOBOH npHHaflJlOKHOCTH B 

cJjopMe area. flaa 3Toro ycpeanenHue 
aaHHbie Ta6ji. 2 Hcnoab30BaHbi b BbiaB- 
aeHHH «cpeflHHx» pa3MepoB h cJjopM 
lipocjmaeH THnHHHOH &aa copTa aroflbi. 
Pe3yabTaTbi BbiHHcaeHHH noaoxeHbi Ha 
ipacJjHK (pwc. 3). B rpynne cmiocHTeab- 
ho MeaKonaoflHbix coptob aroflbi Frank¬ 
lin h Howes OTJiHHaiOTca ot oKpymbix 
area Early black HexoTopoH BbiTaHy- 
TOCTblO OCHOBaHHa. B OTaHHHe ot 6a- 

3anbHO-anHKa J ibHO CHMMeTpHHHbix area 
Early black h Ben Lear b arcaax peicopa- 
Horo copra Stevens OTMeneHbi aencoe 
CMemeHHe aKneHTa LUHpHHbi k BeputHHe 
h 6oabiiiaa iipHrynaeHHOCTb Bepxa h 
HH 3a aroflbi. IlpocaoKHBaeTca lieKOTO- 
poe 3aocTpeHHe BepxyniKH aroabi b paay 
Wilcox, McFarlin h Beckwit. 

rio3BoaMM ce6e caeaaTb HexoTopbie 
o6o6meHHa H3y4emibix 3aKonoMepHoc- 
Teit. Mnaeicc i oTBenaeT 3a yaaHHeH- 
nocTb Han npHiiaiocHyTocTb aroflbi. Ko- 
BtJjtJjHUHeHTbi a, b, c, d B3aHMoconpa>Ke- 
Hbi h oTBenaiOT 3a no3HUHio neHTpa 
(3KCLteHTpHCHTeTa) aroflbi, HaicaoH h 
K pnBH3Hy Bocxoflameit h HHcxoaamen 
BeTBeit orH6aiomeH. KoscJtcJjHnHeHTbi k c , 
h k a aeTepMHHHpoBanbi CTeneHbio Bbi- 
nyKaocTH 6a3ajibHon h anHKaabHon nac- 
Teii aroabi, ohh cnoco6nbi ycnaHsaTb 
Haw, HanpoTHB, ocaa6aaTb scfxjieKT ko- 
StJtCjjHUHeHTOB b h d. 

B npocrpaHCTBeHHow peaieTKe (pnc. 4) 
aoKajiH30BaHbi ochobhuc (y3aoBbie) Ba- 
pHanHH BCTpeneHHbix h3mh cJtopM area 
c yneTOM HHaeKca i, KoscjxjmnHeHTa skc- 
ueHTpHCHTeTa b h CTenenn npHTynaeH- 

HOCTH-330CTpeH HOCTH 6a3anbHOH (k 6 ) 

h anHKajibHon (k a ) nacTen aroabi. B 
neiiTpe nocTpoeHHa, ecTecTBeHHo, pac- 
noaoxnaacb xpyraaa arcaa c noaHoti 
6HaaTepajibHon h 6a3aabHO-anHKaabHOH 
CHMMeTpneH (/ = 1 , b = 1, fc f) = = 0.45). 

IlpHnaiocHyTOH arcae (i= 1.3) aHaMeT- 
panbHO lipoTHBocTOHT yfljiHHeHHaa (/ = 
= 0.7). CMemeitHe neHTpa arcabi na3an 
(k riaoflOHoxKe) mm Bnepea (k aoHny 
nan OCT3TK3M namemcH) xapaKTepH3yeT 
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■HHTimraddoM iH3HHH({xt)Coa — If :(0///g) + (iu/ ig)A/(lx-Ir) = 







TABJ1MUA 3 


HHcnepCHOHHblft aHajIH3 aaHHblX O BJIHHHHH COpTOBOH npHHaziJieXCHOCTH 
Ha H3MeHMHBOCTb KOMnoHeHTOB (JsopMbi aroa Oxycoccus macrocarpus 


KoMOOHeHTbl 

4)OpMbI 

SS 

df 

I 

8 2 

j KpHTepaii F 

a 2 , % 

4)aKT. 

P = 0.05 

P = 0.01 

UnHHa (jr nlax ) 

441.431 

8 

55.179 

29.88 

2.00 

2.50 

65.5 

LUHpHHa 0 lllax ) 

247.148 

8 

30.894 

20.89 

2.00 

2.50 

57.0 

/ 

j 0.297 

8 

0.037 

5.80 

2.00 

2.50 

26.9 

b 

0.487 

8 

0.061 

9.02 

2.00 

2.50 

36.4 

d 

5.009 

8 

0.626 

8.63 

2.00 

2.50 

35.4 


0.068 

8 

0.009 

1.07 

2.00 

2.50 

6.3 

k a 

1.704 

8 

0.213 

6.81 

2.00 

2.50 

30.2 


ripHMenaHHe. SS — cyMMbi KBaapaTOB otk/iohchhh, df — crenenb CBoOoabi, 8 2 — ancnepcuH. F — 
KPHTepnfi <t»nuiepa, P — ypoBeHb 3HaHHM0CTH, t| 2 — rioKaaaTe.nb cmibi bjihhhhh. 


6a3anbHbiH (b < 1) nan anHxaabHbm aKueHT yBeaHaeHHH LUHpHHbi npoc^HJiH aroabi, 
KOHKpeTHO npoHBasuomHHca b KanaeBHflHocTH Han oSpaTHoii xanneBHaHOCTH aroabi. 
34)cJ)eKT KoacJjcJjHuHeHTOB k (t h moxho CKa3aTb, npeo6pa3yeT xanneBHaHOCTb b 
rpyiueBHflHOCTb. Kaic bh^ho Ha pwc. 4, 3thx napaMeTpoB (/, b, k (l , k a ) OKa3aaocb 
aocTaToano, HToSbi BcecTopoHHe 0Tpa3HTb bck) raMMy TOHaaHLUHx nepexoaoB Mexay 
y3aoBbiMH TOHK3MH TpexMepHow KLnaccHcJjHKauHOHiiOH peujeTKH no rpaiiHM, peSpaM h 
aHaroHaaaM xy6a. BbicoKaa raSKocTb npeaaaraeMoti CHCTeMbi KnaccH^HicauHH aroa no 
cJjopMe aaeKBaTHo OTpaxaeT TeHaeHuHH hx H3MeHeHHH, onncbiBaeT peaKne cJjopMbi h aaxe 
npeacKa3biBaeT cymecTBOBaHHe cJjopM, eme He OTxpbiTbix. 
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3aKJiH>HeHHe 


Pa3pa6oTaHHbie HaMH MeTOflHKa H3MepeHH5t npoc^H/ia aroabi, MoaHcJjHuHpoBaiiHoe 
pa3HocTHoe ypaBHeiiHe, ero Moaejmpyiomee, nporpaMMbi BbiMHCJienHH liapaMeTpoB ypaB- 
HeHHa h TeKymero 3Ha4eHH5t cJjyHKUHH Hcrto/ibiOBaHbi ana pentCTpauHH cJjopM aroa 
KJiioKBbi KpynHonaoaHoii. OcHOBHbie TeHaeHuHH H3MeHeHHH cJjopMbi rt.no.aa aaeKBaTHo 
OTpaxaioTca KoscjxJjHiiHeHTaMH pa3nocTHoro ypaBHeHHH. BbiCTpoennaa Ha 6a3e sthx 
K03cJ)4)HUHeHT0B ecTecTBeHHaa miaccHcJjHKauHa cjiopMbi rtnoaoB MoxeT SbiTb pacnpocTpa- 
Hena 3a ripeaenbi poaa Oxycoccus h aaxe ceM. Ericaceae. 
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fOMeJIb 


SUMMARY 

For the identification of berry shapes the method of sliding-scale of width and modified 
differential equation as well as programs of calculation of equation coefficients and current values 
of function were proposed. The classification lattice for berry shapes was worked out. 
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IOBHJIEH H ATBI 


YflK 92 (4/9) : 58 

K 100-JIETHK) CO flHfl PO>KjJEHHfl A-PA KATHERINE ESAU 

(1898—1997) 

YU. V. GAMALEI. DR. KATHERINE ESAU 0898—1997), ON THE OCCASION 
OF HER CENTENNARY 

3 anpejia 1998 r. HcnojiHHJiocb 100 jieT co ahr poxmeHHR Bbiflatomeroca aMepHKaHC- 
Koro aHaTOMa a-pa Katherine Esau. B CTpyKTypHoti SoTaHHKe ona ,ao chx nop He HMeeT 
ce6e paBHbix. HeoSbinaHttaa npeaaHHocTb H36paHHoit npocjteccHH caenana ee upw >kh3hh 
nereHaoH. Ona noflitajia ypoBeHb aHaTOMHH paCTeHHH h ee npeno,aaBaHHa b MHpe Ha Taxyio 
BbicoTy, hto KaxflbiH SoTaHHK, nonyHHBLUHH o6pa30BaiiHe bo BTopoit nonoBHHe XX b., 
HMeeT ocHOBaHHe cHHTaTb ce6a ee yneHHKOM. Ee cjtyHflaMeHTajtbHbie Tpyabi CTajiH aapoM 
COBpeMeHHOit aHaTOMHH P33BHTHR paCTeHHH, CpaBHHTe/IbHOH aHaTOMHH, CjjyHKUHOHanbHOH 
aHaTOMHH, naTonorHHecKoii anaTOMHM. 

Katherine Esau poflHJiacb b Pocchh, b r. EKaTepHHocnaBe (AHeiiponeTpoBCKe). Ee 
ceMbR 3MHrpHpoBana H3 AaHuma Ha YKpaHtty bckom paHbtne, b 1804 r., h c Tex nop 
BxoflHJta b cocTaB Men hohhtckoh oSmHtibi, cocTaB/iaButeH ocHOBy HeMeitKoit ce/tbCKoxo- 
3RHCTBCHHOH KOJIOHHH Ha TeppMTOpHM EKaTepHHOCJiaBCKOH lyOepHHH. HeTbipe nOKOJieHHH 

ee npeflKOB xch/ih b Pocchh, ee OTeu 3aKoiiHH/i pyccxyio ruMHa3Hio, TexHHHecKHii KO/uieflat 
b r. Pure, ocymecTBHJi pan TexHHHecKHx upoeKTOB b pa3Hbix tacTax Pocchh h 3aTeM cran 
ropoflCKHM i'ojioboh EKaTepHHocnaBa. Katherine Sbina neTBepTbiM pe6enKOM b ceMbe, OHa 
Bbipocna h 3aKOHHHJia pyccKyio rHMH33Hto b EKaTepHHoc/iaBe. EHo/iontnecKoe o6pa30Ba- 
mie nananocb b Mockbc Ha rojtHubincKHx BbicutHX xetiCKHx Kypcax, opraHH30BaHtibix Ha 
6a3e IleTpoBCKo-Pa3yMOBCKOH ce/ibCK0X03RHCTBeHH0H aKaaeMHH, ho Sbuto npepBano Ha 
BTopoM rofly oSyueHHa. B 1918 r. OHa BMecTe c otuom, MaTepbio h SparaM aMHrpnpyeT 
cuanana b TepMaHHio, rae npoflonataeT o6pa30BanHe b Bep/iHHCKOM ce/tbCKoxo3aHCTBeH- 
hom Konneflate, a 3aTeM b 1922 r. b KajiHtjtopHHio (CILIA). TaM ceMba Esau BCTynaeT b 
KajtHtJtopHHHCKyio oSmHHy mchhohhtob. Ee OTeu ctpoht aom, b kotopom ona npoxHJta 
nocneayiomHe 75 JieT cBoeit xh3hh. Hanano ee Haymioit paSoTbi b KanHtJtopuHH cbr33ho 
c CaxapHoii KOMnattHeii, b KOTopoii ona paSoTaer c 1923 no 1928 r., 3aHHMaacb BHpycnoii 
ycTOHHHBOCTbio caxapHoii CBeKJibi. B 1928—1932 rr. a-p Katherine Esau npoao/iataeT 
paOoTy no 3toh TeMaTHKe b BepmiH (KajiHtjtopHHiicKHii yHHBepcHTeT) h no/iyHaeT 3a nee 
HaynHyio CTenettb. Tax HaHHHaeTca ee nyTb b 3H3tomhh pacTeHHit, npoflo/DKaBLUHiica 
onetib npoayKTHBHo b TeneHHe non™ 70 JieT. Ee HaynHoe pa3BHTHe b Lte/ioM BbimaflHT 
oneHb norHHHbiM: ot 6ho/ioihh caxapHoii CBemtbi k upoS/ieMaM ee BHpycttbix HitcJteKUHH, 

OT HHX K HCC/ieflOBaliHRM tjt/IOSMbl - TK3HH, no KOTOpOH BHpyCbl paCnpOCTpaHRlOTCR, OT 

CTpyKTypbi h pa3BHTHa cjtJiosMbi k BonpocaM oSmeii aHaTOMHH pacTeHHit. 

C 1932 i\ noc/te 3amHTbi anccepTattHH OHa paSoTaeT b YHHBepcHTeTe AaBHca Kax 
Hayniibiii coTpyaHHK. 

Bca ee HayuHaa aeaTejibHOCTb b nepnoa c 1932 no 1940 r. nocBamena cpaBHHTe/ibHOH 
aHaTOMHH 3flOpOBbIX H HHtjtHLtHpOBatiHblX BHpyCOM paCTeHHH CaxapHOH CBemtbi H TaSaKa 
c uejibto BbiacHeHHa nyTeii pacnpocTpaHettHa BnpycoB b pacTetiHH. AnaaorHHHbiii nyTb 
no3>Ke noBTopHHH MHorne tjtHTonaranorH (BHpyconoiH), ho eaBa ah KTO-HnSyab H3 hhx 
aoShacr CTOJib flocTOBepHbix flOKa3aTenbCTB cbr3h Meatfly pa3BHTHeM cJtJiosMbi h pacnpoc- 
rpaHettHeM BHpycHoii HHtJteKitHH. Ilapafl/ieflbHO c HCCjieaoBaHHRMH BHpycHoii naToaontH 
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eii yaaercfl o6napy*nTb TaK mhoto hoboto b Bonpocax OHToreHeTHHecKoro pa3BHTHH 
cjyioaMbi, hto 3th pe3yjibTaTbi npHo6peTaioT caMocroaTejibnyio ueHHOCTb. OaKTHHecKH 
BnepBbie co3Aana o6maa Moaeiib cTpyKTypHoro pa3BHTHH cpjioaMbi h Ha ee MaTepHane — 
npoBOflflmeii cncTeMbi b nejioM. HeTanbHeiiLUHM o6pa30M npocjie^ena nocjieAOBaTejib- 
HOCTb OHToreHeTHHecKHX nepexoAOB ot npoicaMSHA k xaMSHio, ot nepBHHHbix npoBOAfl- 
luhx TKaHert k btophhhmm, onncaHH nosTanHO ct3ahh 3ano)KeHHH h AncJxJiepeHnnaijn h 
npOBOA»meii cncTeMbi jiHCTa, BCKptiTa pojib nepHUHKJia b cpyuKUHOHHpoBanHH npoBona- 
meii cncTeMbi. Htotom stoto nepHOAa ctbah HanHcaHHe Aayx acchtkob opHrHHaAbHbix 
CTareH h co3AaHHe oahoto H3 caMbix cpyHAaMeHTanbHbix pa3AeAOB aHaTOMHH pacTeHHii — 
CTpyKTypHOH KOHuenuHH npOBOAameH CHCTeMbi. 

B 1940-e h 1950-e roAbi Katherine Esau ny6nHKyeT napamiejibHO cepnio CTaTeii no 
BHpycnoii naTOJiorHH b coTpyAHHHecTBe c BHpyconoroM A-poM C. W. Bennett h cepnio 
CTaTeii no cpaBHHTejibHoii anaTOMHH cjuiosMbi AByAOJibHbix BMecTe c A-poM V. I. Cheadle. 
Ilo3)Ke, b 1950-e h 1960-e toah, sth nccjieAOBannsi jiernH b ocHOBy BceMHpHO H3BecTHbix 
yneSHHKOB h MOHorpac})Hii Katherine Esau. CpeAH hhx: «AnaTOMHH pacTennii» (1953 h 
1965), «AHaTOMHH ceMeHHbix pacTeHHii» (1960 h 1977), «PacTenns, BHpycw h naceKO- 
Mbie» (1961), «flHCpcpepennHaunA npOBOAfltitHx TKaneii pacTeHHii» (1965), «BHpycbi 
pacTeHHii: cpopMbi, pacnpocTpanenHe h naTonoranecKHe 3tpcpeKTbi» (1968), «Ono3Ma» 
(1969). Kax^Aaa H3 sthx MOHorpacpnii nen3MeHHO CTanOBHJiacb Jiyniiieii b p»Ay aHanomn- 
Hbix ny6jiHKaunii, ecnn TaicOBbie 6buiH. Bee 3th khhfh 6wah co3AaHbi h ony6jiHKOBanbi 
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3a oflHO oneHb npoflyxTHBHoe aecaTHaeTHe 1960-x roflOB. Ho sto CTano B03M0>XHbiM 
TOJibKO Saaroflapa 4pe3BbmaHiio HHTeHCHBHbiM HccneflOBaHHHM b npeflbiflymne ipn fleca- 
TmieTHH. OaKTHsecKH Bee 3th roflbi HayHHbie HHTepecbi Katherine Esau pa3BHBaaHCb no 
AByM AHBepreHTHbiM HanpaBaeHHaM, ho OHa Tax h He caeaaaa BbiSopa b noab3y oaHoro 
H3 hhx. BepoHTHO, xaacaoe H3 hhx 6biao 6w ropa3ao Sejmee jih6o Boo6me He cTano 6bi 
B03M0>KHbiM 6e3 flpyroro. B xaaytOM H3 sthx HanpaBaeHHii OHa aocTHraa bhcot, 
nOJiyHHBLUHX BCeMHpHOe npH3H3HHe. 

B 1963 r. ana npofloaaceHHa coTpyflHHHecTBa c fl-poM Vernon Cheadle no npoSaeMaM 
cTpyKTypHoro pa3BHTHa cJiaoSMbi OHa nepexoflHT b YHHBepcHTeT CaHTa-Bap6apbi. 3flecb 
Hapaay c oneHb hhtchchbhoh h naoflOTBopHoii paSoTon naa pyxoimcaMH HaaHHaeTca 
HOBbiH nepnofl ee HaynnoH pa6oTbi, cBa3aiiHbiii c mctoaom aaexTpotiHOH MHxpocxonHH. 
3neKTpoHHO-MHKpocKonHHecKHe HCCJieflOBaHHH Swam oneHb xopomo noaroTOBaeHbi ao- 
thkoh Bcero npeflbiaymero naynnoro nyra Katherine Esau. 3tot mctoa 6bm xax 6bi 
cneunajibHo co3flaH ruia yray6aeHHoro pa3BHTHa o6ohx ee HaynHbix HanpaBaeHHH. B 
B03pacTe 65 JieT OHa cTpeMHTenbHo oBaaaeBaer sthm mctoaom h 3a Hecxoabxo ner 
CTaHOBHTCa OflHHM H3 BeflytltHX H OnbITHeHLUHX 3JieKTpOHHbIX MHKpoCKOnHCTOB MHpa. 
KanecTBo nySanxyeMbix eio b opHrHHanbHbix cTaTbax h MOHorpatjwax chhmkob ao chx 
nop Bbi3biBaeT BoexmneHHe. CpeflH yjibTpacTpyKTypHbix HCcaeaoBaHHH cJtnosMbi 3acay- 
acHBaioT ynoMHHaHHa ee tjjyHaaMeHTaabHbie paSoTbi no yjibTpacTpyKTypHoii xapaxTe- 
pHCTHKe CHTOBHflHbix SJieMCHTOB H HX KJieTOK-CnyTHHKOB B OCeBOii H TepMHH3AbHOH 
cJjjiosMe; ynbTpacTpyKType h pa3BHTHio cjwiosMHbix SeaxoB b chtobhahlix TpyGxax; 
pa3BHTHK> nna3MOflecM h nop CHTOBHflHbix nnacTHHOK b xaeTxax cjaiosMbi; npeo6pa30Ba- 
hhhm KneTOHHoro aflpa, 3Hflonaa3MaTH4ecxoro peTHxyayMa, naacTHfl h mhtoxohaphh b 
xofle co3peBaHHa CHTOBHflHbix TpySox; yiibTpacTpyxType h (^opMHpoBaHHio xpHCTaanoB b 
aapax CHTOBHflHbix aneMeHTOB; yjibTpacTpyKTypHbiM acnexTaM aeaeHHa h cjiHaHHa opra- 
Hejia h mhoihm apyrHM BonpocaM. CpeflH ee «yflbTpacTpyKTypn lix BxaaflOB» b BHpyco- 
jiorHio HaHSoaee 3HaHHTeflbiibiMH aBJiaiOTca onncaHHa yabTpacTpyxTypbi BHpycoB h 
BHpHOHOB (HX TpaHCnOpTHOH CjtopMbl), HX AOKajlH3aUHH B CHTOBHflHbix TpySxax H 
napeHXHMHbix xaeTxax, fleMOHCTpauHH aBJieHna npoxoxaeHHa bhphohob aepe3 naa3Mo- 
aecMbi, ynacTHa aapa h aapbiuixa b CHHTe3e HOBbix BHpycoB nocne HHtJjHUHpoBaHHa xaerax 

BHpHOH3MH. 

HHTepec Katherine Esau k hobmm B03MO>KHOCTaM, xoTopwe npeaocTaBHJia saexTpoH- 
Haa MHKpocKonna, cTOJib Beanx h Bbi3bmaeT Taxon npHJiHB HayHHoro 3HTy3H33Ma, hto 
noTOx ee saexTpoHHo-MHxpocxonHaecxHX HccaeflOBaHHii h nySflHxauHH He ocaaSeBaeT b 
1970-e h aa>xe b 1980-e roflbi. Ee paSoTocnocoSHocTb b TaxoM npexaoHHOM B03pacTe 
nopa3HTeflbHa. B 1985 r. b B03pacTe 87 act OHa nySanxyeT oneiib Ba>XHyio cTaTbio o 
TpaHcnopTHbix xoMMyHHxaitnax CHMnaacTa, onepoxaa mhothx 6oaee Moaoflbix xoaaer 
b noHHMaHHH axTyaabHOCTH stoh npoSaeMbi. CTaTba HanncaHa Bee b tom >xe coBep- 
LueHHOM cTHae. OflHa H3 nocaeflHHx ee yabrpacTpyxTypHbix paSoT, nocBameHHaa pacnpefle- 
aeHHio opraneaa b fleaautHxca xaeTxax, othochtcb x 1991 r. H stoh ny6aHxauHH npMcyniH 
Bee a yam He xaaecTBa paSoT 3peaoro nepHoaa. ABTopy b sto BpeMa 93 ioaa. Eh He H3MeHaioT 
B 3TOM B03paCTe HH CBOXeCTb MblCflH, HH 6e3yXOpH3HCHHaa TOHHOCTb OnHC3HHH, HH 
yMeHne BHaeTb raaBHoe cpeflH mhoitix fleTaaeii. BepoaTHO, sto aoctohho 3aHeceHHa b 
cnncox HayaHbix pexopaoB no npofloa>XHTeabHocTH coxpaHeHHa cnocoSHOCTH x HayHHoii 
paSoTe. 

Byayan BeanxoaenHbiM HecaeflOBaTeaeM, Katherine Esau BHecaa He MeHbiiiHH, a Mo>xeT 
6biTb, flaace h 6oabLUHH Bxaaa b pa3BHTHe aHaTOMHH pacTeHHH CBoeii MHoroaeTHeii 
npenoflaBaTeabcxoii fleaTeabHocTbio. Flo ee yaeSHHxaM nocTHraan a3bi coBpeMeHHoii 
CTpyKTypHoii 6ot3hhxh Hecxoabxo noxoaeHHii cTyfleHTOB bo Bcex CTpanax MHpa (ohh 
nepeBefleHbi Ha Bee ocHOBHbie a3bixH). B SoabtuoM cnncxe ee coTpyflHHXOB h acmipaHTOB 
MHoro hmch H3BecTHbix BceMy MHpy yaeHbix, t3xhx xax Vernon I. Cheadle, James 
Cronshaw, Linn L. Hoefert, Ray F. Evert, Lalit M. Srivastava, Robert H. Gill, Thomas B. 
O’Neil, Jennifer A. Thorsch. Ohh npHHaan h HccaeflOBaTeabcxyio, h neaarorHuecxyio 
scTacJteTy, co3flaBaa npexpacHbie opHTHHaabHbie pa6oTbi, HOBbie pyxoBOflCTBa, yaeSHHXH 
h aTaacbi no anaroMHH pacTeHHii. 
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X.H3Hb fl-pa Katherine Esau mojkct 6bm> o6pa3uoM cnyxeHHH HayKe. EflBa nn HanaeTca 
MHoro npHMepoB aHanornnHoro no 3HaneHmo Bxnana b pa3BHTHe coBpeMeHHOii 6ot3Hhkh 
h SnonorHH paerenHii. 3tot Bxnan 6bin 3aMeneH h no nocTOHHCTBy oneHeH xonneraMH h 
coBpeMeHHHKaMH. OHa npn >kh3hh nonyHnna mhoto 3HaxoB npn3naHHH ee 3acnyr, Bxmonafl 
H36paHne fleiicTBHTenbHbiM nneHOM HannoHajibHon axaneMHH CILIA (1957), npncyxmeHHe 
3ojiotoh Meflann Ilpe3HfleHTa CILIA 3a HayHHbie nocTHxeHHH (1989), ynpexmeHne cnenn- 
ajibHon npeMHH ee hmchh ana Monqnbix yneHbix (1991 r.). flBaxflbi — b 1951 n 
1956 rr. — OHa H36npajiacb npe3HfleHTOM AMepnKaHCKoro SoTaHHnecxoro oSmecTBa. 

no BnojiHe noHaTHbiM npHHnnaM ocoSbin HHTepec ana HHTaTeneii «EoTaHH4ecxoro 
>xypHana» cocTaBnaioT hhth, CBSBbiBaiomHe HaynHyio >KH3Hb Katherine Esau c pyccKoii 
SoTaHHKoii. B TeneuHe aMepHxaHcxoro nepnoaa >xh3hh ee CBa3b c Poccneii 6bina oneHb 
ocnoxHeHa. Khhth Katherine Esau anaxabi nepeBoanancb na pyccxHii a3biK (AHaTOMna 
pacTeHHii. M.: Mnp, 1969; AHaTOMna ceMeHHbix pacTeHHii. M.: Mnp, 1980). OSe ohm 
CTann HacTonbHbiMH KHnraMH ana Bcex H3ynaiomHX h paSoTaioutHX b oSnacTH aHaTOMMH 
pacTeHHii b Pocchh. Ha hhx Bbipocno He obho noKoneHHe oTenecTBeHHbix 6ot3hhkob. 
HecMOTpa Ha aocTaTOHHoe HHcno OTenecTBeHHbix H3aaHHii b btoh oSnacTH, nosKanyh, hh 
obho H3 hhx He MOJKeT KOHKypnpoBaTb c KHnraMH Katherine Esau no oSluhphocth h 
6e3yKopH3HeHHoii tohhocth HHtjjopMauHH o CTpyKType pacTeHHii. Byaynn pyccKoii 
HeMKoii no npoHcxoxaeHHio, OHa 6epe>XHO coxpaHana 3HaHHe pyccxoro H3bixa na 
npoTaxeHHH Bceii cBoeii aonroii >xh3hh b AMepnxe h Bnaaena hm b coBepmeHCTBe. MHorae 
pyccKne Konnern-anaTOMbi nepenHCbiBanneb c EKaTepHHoii Hb3Hobhoh. OHa moSHJia 
HMeHHO TaKoe oSpameHHe k Heii h Bceraa oncaHKanacb Ha npexpacHOM pyccxoM H3bixe. 
ExaTepHHa HBaHOBHa HeoaHoxpaTHo Bbipaxana yaoBneTBopeHHe xanecTBOM nepeBoaoB ee 
KHHr. B ornnsHe ot apyrnx HHOCTpaHHbix aBTopoB, nepeBoaHMbix Ha pyccKHii a3bix, ona 
Morna ero oueHHTb caMa. 

HoKTop Katherine Esau yuina H3 >xh3hh Ha cotom rony (4 HioHa 1997 r. b CaHTa-Eap- 
6ape), H3 hhx 70 neT Sbino omaHO Hayxe. Ee HenoBenecxHii Bex noHTH tohho coBiian c 
SypHbiM XX BexoM. Ero coSmthh xocHynncb h ee co6ctbchhoh >xh3hh, HananbUbiii nepnoa 
xoTopoii, b tom HHCJie 3Tan o6pa30BaHHH, npHLuenca Ha Pocchio h TepMaHHio. HeT 
coMHeHHH b tom, hto a-p Katherine Esau BoiiaeT b hctophio nayxH xax aMepHxancxHii 
yneHbiii. Bch ee Hayniian xapbepa CBsnaHa c pa3BHTHeM aMepHxaHcxoii HayxH. Ha stom 
moxcho Sbino 6bi h He ocTaHaBnHBaTbcn. Hayxa npHoSpeTaeT Bee Sonee h Sonee 
MoxnyHapoaHbiii xapaxTep h CTHnb, Tax hto Bonpocbi npoHexoxmeHHH, o6pa30BaHHH, 
HaynHoii luxonbi h MeHTanHTeTa Tenepb Moryr noxa3aTbcn He CTonb BaxHbiMH ann yneHoro. 
H3 anHCTonnpHoro oSmeHnn c ExaTepnHoii HBaHOBHoii cnoxmnocb ySoxaeHHe b tom, hto 
OHa c ocoSoii ropaocTbio OTHocnnacb x H3aaHHio cbohx TpyaoB Ha pyccxoM «3bixe h, 
cnenoBaTenbHO, Sbina 6bi paaa naMHTH h nocTOHHoii oueHxe ee Bxnana b pa3BHTHe 
SoTaHHXH He Tonbxo mhpobhm cooSutecTBOM, ho h CTpaHoft, rne OHa poannacb, Bbipocna 
h nonynnna SnonorHHecxoe o6pa30BaHHe. 
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K cm. KoHcmciHmuHoeou, c. 78. 


Ta6jiHua. YjibTpacTpyKTypa Chlorococcum novae-angliae. 

! — o6oJiomca f 2 — soocnopa, 3 — mipeHOim, 4 — HawaJibHaa CTaaiffl c^opMiipOBaHHa mipeHOima, 5 
4)opMHpoBaHHfl mipeHOima, 6 — smpo. ae — annapaT TonbaxH, x — xiyriiK, mo — MiiBaniHamm an 
KpaxMaJibHaa o6xjiaflKa niipeHoiifla, ji — JioMacoMa, m — MiiToxoHQpiifl, o — o6oJiomca, on — 
nepexoaHaa 30Ha xryTuxa, ce — coxpaTiiTenbHaH BaxyoJib, cn — CTpoMa niipeHOHaa, mn — TiiJiaxoiu 
pomiacT, n — flflpo. MaciiiTa6Hbie jiMHefiKii: / — 0.16 mkm; 2 — 0.5 mkm; J—5 — 0.6 mkm; 




K cm. raepunodou, c. 82 



Ta6jiHua I. 3oocnopw Parietochlnris alveolaris (1—4). 

Medo Bbixoaa aciyrwca H3 mieTKH, ft — naminna, ft — HCTOHHeHHe acryriiica. MacuiTa6Hwe an ueiiKir. 1—4 — 1 mkm. 








TaSnHua II. 3oocnopbi Bracteacoccus minor (7— 3). 

coicpaTHTejibHafl BaicyoJib, 6 — HCTOHHeHHe ttryTHKa, e — BbipocT, 
aKCOHeMa non MeM6paHoii. Macuua6Hbie jiHHeiiKH: 7—5 — 1 mkm. 
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